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Businesses today face particularly intense competitive pressures. The demand for customised 
solutions, fast delivery and high quality is growing rapidly, and all in a global marketplace 
which is becoming increasingly sophisticated. Consequently, much attention has been paid 
to those fiiTns which have succeeded in this environment in order to discover what 
contributes to their competitiveness. One of the ways in which firms can meet the challenges 
of this new competitive environment is through innovation. In particular, the way in which 
innovation is organised within the firm has been regarded as important in contributing to 
competitiveness. It has also been argued that firms may benefit from collaborating with other 
firms in the innovation process and that a location close to other firms in the same sector and 
suppliers may help firms to innovate more efficiently, as suggested by the proponents of 
industrial districts and milieu theories. By using the example of the successful UK high 
fidelity audio manufacturing sector, this study aims to discover the significance of these 
different factors. The results of this study suggest that innovation is the most widespread 
response to the pressures faced by firms and in order to innovate it was found that several 
factors were of great importance. Firstly, the abilities of certain key individuals and the 
accumulation of know-how and expertise within the firm were crucial. This provided firms 
with the technological expertise necessary to exploit technological and market opportunities. 
Secondly, certain types of collaboration were important. For example, there was widespread 
vertical collaboration with suppliers in the innovation process. However, horizontal linkages 
with other hi-fi firms and vertical collaboration with users, universities and various business 
services were much less common. Thirdly, it was evident that the location of hi-fi firms was 
important but in a rather different way and at a different scale to examples of agglomeration 
elsewhere. It was more useful to view the UK as a whole as being an important pZoce for hi-
fi production in the global economy. Finally, these findings have various implications for 
government support of innovation. In particular it is important that more support is given to 
innovation projects in single firms and those developing incremental innovations. It is also 
imperative that there is greater investment in education and training in order that the UK 
possesses a workforce with the ability to develop new ideas and exploit opportunities for 
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Appendix 2 - Summary report sent to firms 245 which innovation is organised. Rather than simply considering technological and market 
factors as in the first, second and third generation models of innovation, the fourth and fifth 
models began to examine the organisation of innovation within the firm in order to explain 
success in innovation. In particular, firms have had to integrate internal functions, make use 
of advanced design and manufacturing technologies and utilise external resources in order to 
innovate more quickly and efficiently. In other words, there have been far reaching changes 
in the organisation of production which have enabled finns to innovate more efficiently in 
the more competitive environment they face (Chan Kim and Mauborgne 1997, Cho 1996, 
Cooke and Morgan 1993, Houlder 1995, Oliver and Wilkinson 1992). 
In addition to changes within the firm, it has been suggested that collaboration has become 
more important in enabling firms to innovate (Asheim 1996, Chesnais 1988, Contractor and 
Lorange 1988, Dodgson 1994, Forrest 1990, Jarillo 1993, Malmberg et al 1996, Rothwell 
1993). Collaboration between firms is not a new development but its scale and extent has 
increased in recent years, thereby capturing the attention of academics, industrialists and 
policy makers. For example, collaboration between firms was seen to be common amongst 
Japanese fiiTns and was argued to be an important factor in contributing to the ability of 
these firms to innovate quickly and efficiently (Freeman 1991, Lash and Urry 1994). In 
addition, the finding that smaller firms were the source of innovation in certain sectors led 
researchers to examine how these firms were able to innovate successfully (Acs and 
Audretsch 1993). One of the findings was that collaboration provided these firms with a 
quicker and more cost effective way of exploiting technological opportunities. 
Finally, it has been suggested that innovation may be facilitated by location in a cluster of 
firms (Feldman 1994). The agglomeration of firms has been identified as a crucial element in 
firm organisation in the so-called era of flexible specialisation (Cooke and Morgan 1994, 
Crevoisier 1996, Feldman 1996, Piore and Sabel 1984, Scott 1988, Storper 1995, Vatne 
1995). Its importance was originally identified by a group of Italian economists and social 
scientists who studied the development of industries in the towns of the Third Italy. 
However, it was Piore and Sabel (1984) who drew the developments in Italy to the attention 
of the wider world and linked them to the perceived shift from Fordism to post-Fordism. 
Subsequently a large number of studies have been undertaken linking geography and 
economic development in this context (Courlet and Soulage 1995, Crewe 1996, Feldman 
1994, Garofoli 1994, Hardill et al 1995, Kanter 1995, Phelps 1994a, 1994b, Scott 1988, 
Vame 1995). What are the pressures faced by hi-fi firms and how important is product innovation as a 
response to these pressures? 
' What factors are important in enabling hi-fi firms to innovate successfully? For example 
are intra-firm integration and inter-firm networks an essential element of the innovation 
process? 
' What is the significance of people and the accumulation of knowledge within the firm 
for innovation? 
The aim of Chapter seven is to establish the significance of collaboration in the small firm 
innovation process. Much work on collaboration has tended to concentrate on larger firms 
(Jarillo 1993, Yoshino and Rangan 1995) and on certain industrial sectors. Furthermore, an 
analysis of industrial organisation in different countries suggests that the importance of 
collaboration varies (Botkin and Matthews 1992, Julien 1992, Karlsson et al 1993, Lash and 
Urry 1994). Consequently, this chapter aims to establish the wider significance of 
collaborative ventures in the innovation process: 
' What is the extent of inter-firm collaboration amongst hi-fi firms? 
What types of collaboration do small firms enter into? For example are vertical 
collaborative agreements more common than horizontal collaborative ventures? 
What is the significance of informal collaborative ventures? 
• Why might small firms be reluctant to collaborate? 
Chapter eight aims to evaluate the role played by geographical proximity in the innovation 
process. The works of Piore and Sabel (1984) and Scott (1988) were responsible for 
highlighting the significance of geographical proximity and have since been further 
developed by Porter (1985, 1990) and Kmgman (1990) but there is still much debate as to 
the significance of local and regional spaces of production (Amin and Thrift 1992, 1993, 
Gertler 1992, Lovering 1990, Murray 1987, Smith 1989, Williams et al 1987). By examining 
a successful industrial sector it is hoped to discover the role played by geography and how 
the nation state might be important in influencing the competitiveness of firms and the 
nature of industrial organisation therein: 
' Does the hi-fi industry in the UK display signs of geographic concentration and if so, is 
this the result of dense intra-sectoral linkages? 
' To what extent do firms utilise the resources of other firms and suppliers that are 
geographically proximate? What beneOts do firms obtain from their location? Are hi-fi fiims located in peripheral regions disadvantaged because of their location 
away from other hi-fi firms and suppliers? 
' At what scale is p/acg important? Is it more useful to consider the role of at the 
national rather than the regional scale in the context of the UK? 
Possible policy measures that could be implemented to aid the innovation process in small 
firms and hence improve their competitiveness are examined in Chapter Nine. Small firm 
policy has become increasingly important for governments and numerous measures to assist 
innovation have been developed. However, because the understanding of the innovation 
process in smaller firms is incomplete, a reappraisal of policy is needed. In addition to 
considering firm-level initiatives this chapter also considers important macro-scale initiatives 
which in many ways are more important to the long term innovative efforts of firms in the 
UK. 
The study concludes by assessing the significance and implications of the results of this 
study and considers possible areas of future research which can further our understanding of 
the innovation process. This includes a consideration of the role of chance and luck in the 
innovation process and the study of other successful sectors to increase our understanding of 
innovation and fiim competitiveness. bacteriology grew out of his attempt to deal with the problems of fermentation and 
putrefaction in the French wine industry. 
Secondly, whilst the proponents of this model claimed that it stressed the interactive 
relationship which exists between science and technology, in reality the model simply 
presents a sequential, unilinear path of technological development in which science and 
technology combine to produce innovation. In some cases, however, there is a time lag 
between research and development and innovation. Mole and Elliott (1987) note how the 
Bacon fuel cell was first observed by Sir William Groves in 1842 but it was not until the 
1960s when the US Government invested huge amounts of money in the NASA space 
programme that this technology was developed and produced in order to put the first 
astronaut on the moon. 
Thirdly, but perhaps the most serious criticism surrounding this model is that it assumes that 
innovation is driven forward by technology and that there is no relationship between 
innovative activity and economic factors. In other words, it is technologically determinist. 
Dosi (1984) notes that economic factors are indeed important in successful innovation. Thus, 
market demand influences technological innovation and can be used as an indicator as to 
why certain technologies are developed and not others. Mole and Elliott (1987) note that the 
allocation of scientific resources depends to a great extent on the perceived financial rewards 
to be expected from technological advances. This argument is based on the increasing 
institutionalisation of research in private industrial and government Hnanced laboratories 
which suppoits the view that research is largely directed and limited by economic costs and 
benefits. The involvement of the UK government in the Technology Foresight programme 
would seem to support this view (Davies 1995, DTI 1994, 1995). 
However, the technology-push approach is useful in understanding the development of so-
called radical innovations (Langrish et al 1972, Mole and Elliott 1987). Such major 
technological breakthroughs often signal the beginning of a series of technological 
developments, in effect providing a new framework or technological trajectory which shapes 
subsequent research and development (Nelson and Winter 1977, Stoi-per 1995). Subsequent 
incremental innovations are not necessarily accounted for by technological change, but by 
product differentiation on the part of producers in search of new forms of competitive 
advantage and reflecting consumer preferences and demands. 
A fourth criticism of this model is that it ignores the organisation of the innovation process 
within firms. It is simply assumed that every firm has the capability to respond to the 
development of new technologies and innovate successfully. Clearly, whilst all firms are 
subject to the same external pressures, they do not respond in the same way nor do they all 
respond successfully. Technological developments may be important in the innovation 
10 process but they do not account for all innovations or for the success of certain firms over 
others. 
The market-pull model of the innovation process 
Economic and market factors are also important for successful innovation. During the 1960s 
and 1970s in particular, studies of innovation began to place much more emphasis on the 
role of the marketplace in industrial innovation (see Gibbons and Johnston 1974, Rothwell et 
a] 1974, Langrish et al 1972, Baker et al 1971, Myers and Marquis 1969, Carter and 
Williams 1959, 1957). As a result of this finding the linear market-pull model of the 
innovation process was developed (see Figure 2.2). This approach to the innovation process 
suggests that innovations arise as the result of perceived and sometimes clearly articulated 
customer needs. The marketplace is seen as the source of ideas for directing R&D (Rothwell 
1992) rather than simply being the receptacle for the fruits of R&D departments. 
Figure 2.2 The market-pull model of innovation 
Manufacturing  Market need  Development 
(Source: Rothwell 1994a) 
The argument for this model of the innovation process rests on the premise that at any given 
time the market consists of a range of goods which satisfies consumer needs and demands. 
Further, the purchasing patterns of consumers reveals their desires and preferences (Dosi 
1984). Movements in demand and price act as indicators to producers that certain goods are 
more in demand (Rothwell 1994b). Successful producers, therefore, are those who can Oil 
this demand for new and improved products by developing their products and product range 
accordingly. Thus whilst developments in technology have clearly been important in 
directing and shaping the growth of many areas of industry, market demand must also 
feature in any explanation of innovation. 
The development of the Ford Transit Van reflects the importance of market and demand 
conditions upon the innovation process. The present version of the Transit is not a radical 
design in that the technology needed to produce such a product is not new but has been 
I 1 developed over many years. Obviously it has changed in appearance and is much advanced 
technologically over the first Transit which was launched in 1965. The history of the Transit, 
therefore, represents a continual development of the product in order to meet the needs of the 
market at a particular time and in order to meet the challenges of its competitors. These 
periodic revisions have meant that in the UK the Transit is the market leader in its sector 
with over 40% of sales (Glover 1995). 
It is evident that successful innovation is in part related to market trends and demand. 
However, like the technology-push explanation, this model is not without its problems. 
Firstly, for any theory of innovation to be useful both radical and incremental innovations 
must be explicable with reference to the model or theory. It was argued that the technology-
push model of the innovation process was more suited to explaining the emergence of 
radical innovations as opposed to incremental innovations. Similarly, the market-pull model 
can to some extent explain incremental innovations but it is problematical to see how the 
many potential needs and demands can provide an explanation for how and when radical 
innovation occurs (Dosi 1984, Mole and Elliott 1987). In particular, major technological 
breakthroughs tend to have no direct relationship to market conditions. The market is 
generally unaware of such developments and without the knowledge of technological 
developments is unable to articulate a demand for any new products or services. Given the 
infinite range of potential needs, therefore, it is difficult to argue that these would be 
demands can explain why innovation (particularly radical innovation) occurs at a given point 
in time. 
Secondly, even allowing for an a pnon definition of need, it is difficult to explain what 
happens between the recognition by producers and the final outcome of a new product. This 
approach assumes, therefore, that technology is a very versatile and responsive mechanism 
which can be directed with limited effort or cost in one direction or another depending on the 
needs of the market. 
A third criticism of this model is that there is inconclusive proof that market demand is the 
major determinant of innovative activity. Mowery and Rosenberg (1982) note that in many 
of the studies examining innovation the definition of market demand was extremely wide 
and different definitions of needs and demands serve to make the findings of such studies 
ambiguous. Consequently, the grouping together of such studies in support of demand-pull 
explanations makes this group of theories highly questionable. 
Fourthly, just like the technology-push model, this approach to innovation takes no account 
of factors within the firm which influence innovation success. It was noted that the market-
pull model ignores the accumulation of expertise within the firm that bear no relationship to 
market demand. Similarly, all firms within different sectors are subject to the same market 
12 innovation process. This model can help to explain both radical and incremental innovation 
and can account more fully for successful product innovation. 
The interactionist or coupling model of innovation is shown in Figure 2.3. Rothwell (1994a) 
terms this the third generation model of innovation. Rothwell and Zegveld (1985) describe 
this model as a logically sequential, though not necessarily continuous, process that can be 
divided into a series of functionally distinct but interacting and interdependent stages. This 
approach views the innovation process as a complex net of communication paths, both inter-
organisational and extra-organisational, linking together the various in-house functions and 
linking the firm to the broader scientific and technological community and to the 
marketplace. Thus as Figure 2.3 shows, the innovation process is seen to pass through a 
series of stages but rather than simply following on from one another, there is some degree 
of interaction between each function in the chain. At the same time the needs of the 
marketplace as well as the technological capabilities within a specific sector are taken into 
account. 
Subsequent research into the success and failure of innovations has shown that successful 
innovations (judged in terms of their commercial success) were those that matched the 
technology available with market demands and where consumer and user requirements were 
understood (Cooper 1980, Rothwell et al 1974). The example of the Sinclair C5 is 
instructive in this regard. For some this represented a radical new form of urban transport but 
there simply was no market for a product of this type. For an innovation to be successful, it 
needs to complement existing and surrounding technologies, meet market needs and have 
some advantage over competing technologies. The C5 was a low cost product but it did not 
meet consumer needs of safety or speed. It was not in harmony with existing technology nor 
did it have any significant advantages over competing modes of transport. On the other hand, 
Concorde has been successful because it provides faster air travel but the price of flying on 
Concorde precludes its use for mass air travel. Successful product innovation is dependent 
upon both the technological attributes of the product and meeting the needs of the market. 
Depending on the type of product being launched and the technology embodied (radical or 
incremental) in any new product the balance between these two factors will be different. 
Thus in some cases technological factors will be more important whilst for others market 
developments will be instmmental in their success. 
Whilst this model of the innovation process highlights the importance of market and 
technological factors in successful innovation and is thus more realistic, it still represents a 
simplistic analysis. In particular, innovation is treated as a sequential process and it assumes 
that it is possible to pinpoint the moment when innovation occurs. Further studies have 
shown that innovation is a much more complex, discrete and cumulative process (Massey et 
14 Cooke and Morgan (1993) describe this as the networking challenge Wr/zm the firm. In the 
field of innovation, the integration of internal functions such as research, development, 
production and marketing is seen as important because of the reduction in product life cycles 
and the subsequent pressure to commercialise inventions much more quickly (because of the 
shorter pay-back period). As a result of these pressures firms have needed to develop 
products that are right first time. This has been achieved in Japanese firms by integrating the 
work of various internal functions. In other words, there is much more co-ordination 
between the activities of researchers, product designers, manufacturing personnel, supply 
chain managers and marketing personnel. 
This method of innovation, therefore, reduces the number of engineering hours needed to 
develop products and the overall lead time for the introduction of products is dramatically 
reduced which is particularly important at a time when bringing products onto the market 
quickly is vital for films (Rothwell 1994a, 1994b). This mode of organisation is one of the 
keys to understanding why Japanese firms have been able to adjust more easily to shorter 
product life cycles. This contrasts with western firms where the innovation process has been 
characterised as a rg/ay meg with the project passed from one phase of production to another 
(Lorenz 1995). 
The organisation of innovation has clearly been an important contributory factor in the 
success of Japanese firms. In pailicular, it has enabled them to innovate more quickly and 
thus also produce more products per annum. This latter strategy of product proliferation is 
important in an era when mass markets are becoming more segmented (Lovering 1990, 
Williams et al 1987). However, this conceptualisation of innovation is not without its 
problems. Firstly, whilst the organisation of innovation is important for innovation, this 
model does not identify how fiims are able to generate new ideas. In other words, it 
completely ignores human action in the innovation process. Secondly, there must be some 
doubt as to the extent to which this type of organisation is transferable from the Japanese 
context. Lash and Urry (1994) note how business organisation varies from country to 
country and so the significance of this system of innovation must be questioned. Thirdly, this 
model is based upon the innovation process in large firms and no mention is made to its 
relevance in a small firm context. Consequently, this study aims to examine the significance 
of this form of organisation for innovation in a UK context and for smaller firms. 
The fifth generation innovation process 
In addition to organisational changes within the finn, the fifth generation model of the 
innovation process also highlights the importance of networking and the use of advanced 
19 a number of potential customers in developing this new aircraft and a similar relationship 
was launched with the engine manufacturers and other suppliers. Internal design-build teams 
were also formed from all company divisions to work together as well as with outside 
suppliers. Another example of collaboration in the form of technological partnership 
between two very different companies is provided by the link up of Siemens Environmental 
Systems and Yorkshire Water (Houlder 1995). Yorkshire Water wanted to improve its 
measurements of toxicity in effluent and found common ground with Siemens 
Environmental Systems which had expertise in advanced sensing technology and wanted to 
diversify out of defence work. This is an example of the trend in which companies are 
moving away from self-sufficiency in research and development towards paitnership 
because of the increasing costs of research, shorter product life cycles, more international 
trade and the introduction of new environmental legislation. 
It has been suggested, therefore, that firms have increasingly come to recognise that they 
cannot innovate effectively on their own. Such is the pace of technological change and so 
intense is the competition they face that they need to collaborate with external partners in 
order to compete (Houlder 1995, Cooke and Morgan 1993, Morris and Imrie 1993, Morgan 
1991a). It is argued that this is because innovation is now such a costly, complex and 
uncertain activity that it requires a combination of inputs from a variety of sources. These 
may include universities, other higher education institutions, contract research organisations, 
suppliers, customers and perhaps other companies in the same sector. The types of ventures 
that firms can enter into and the advantages and problems of collaboration are the foci of the 
next chapter. 
However, like the other models of innovation, it is not without its problems. Firstly, it is 
questionable whether or not collaboration is the answer to pressures faced by firms in the 
innovation process. This form of organisation may be crucial to firms in certain places but its 
wider significance has yet to be proved. In other words, the context or institutional 
environment in some places may preclude collaboration in the innovation process. Indeed, 
Lash and Urry (1994) show that the extent and nature of collaboration varies greatly under 
different regulatory regimes. Secondly, there is the question as to whether or not 
collaboration offers small firms in particular the best way to commercialise their ideas. Thus, 
the time and resources needed to manage such ventures may prove especially difficult for 
smaller firms. This is examined in more detail in the next chapter. Thirdly, the use of 
collaborative ventures or new technology is not a sufficient factor in explaining successful 
innovation. These new forms of organisation may speed up the innovation process but in 
themselves, they do not guarantee success. Consequently, this study aims to establish the 
significance of collaboration in the UK context and for smaller firms and to establish the 
impact of such organisational innovations in the development of new products. 
21 cumulative process. Crucially, however, the proponents of the paradigms and trajectories 
approach suggested the impoilance of factors within the firm for innovation. 
The analysis of innovation has therefore shifted from the macro to the micro scale, with the 
firm becoming the centre of attention. Specifically, this has meant an attempt to discover 
how innovation occurs at the level of the firm, which is the focus of the fourth and fifth 
generation models of innovation. These approaches emphasise the importance of the formal 
organisation of innovation within the firm. For example, intra-firm networking was seen to 
be very important given the need to innovate more quickly as was the need for extra-firm 
networking. This argument is based upon the premise that product life cycles have become 
so shoi-t and innovation so complicated that finns need to access the resources of other firms 
and organisations in order to innovate. This was argued to be especially impoi tant for 
smaller firms which often lack the material, informational and financial resources needed to 
innovate. 
However, whilst all these models go some way towards aiding our understanding of 
innovation they are incomplete and hence our knowledge of innovation is partial. It is simply 
insufficient to examine the influence of wider technological developments, market factors, 
the organisation of innovation (in terms of intra and inter-firm networks) and to concentrate 
upon large firms. To paraphrase Lipparini and Sobrero (1994), we have the pieces to begin 
to explain successful innovation but the glue is missing. In this case the glue represents 
human action or the role of people in the innovation process. Some work (Simmie 1996, 
Sundbo 1991) hints at the importance of people but little work has been done that 
concentrates on their role in the innovation process. 
Consequently, the first aim of this study is to examine the role played by people in the 
innovation process. This view of innovation is rather different from the prevailing culture 
and the models discussed above in that it concentrates upon the drive, psychology and 
innovativeness of individuals. In many ways it draws upon the work of Schumpeter. In their 
extensive study of successful and unsuccessful innovations Rothwell et al (1974) identify 
five major factors which differentiate between success and failure. Successful innovation 
was characterised by a better understanding of user needs; the marketing and publicity of 
new products; the efficiency of the development process and the use of external sources of 
technology in certain areas and finally but most importantly in this context, the presence of 
certain people (or key actors) was crucially important to successful innovation. 
Rothwell (1992) and Rothwell et al (1974) identify three main types of key individuals. 
Firstly, there is the "technological gatekeeper". This person plays a crucial role in the 
retrieval and dissemination of scientific and technical information. By attending conferences 
and exhibitions, this person is able to draw upon a large network of contacts and so brings 
23 much important infoiTnation into the firm (Lipparini and Sobrero 1994). Cmcially, however, 
this information has to be made available to others within the firm. Finns need to provide the 
time for the "technological gatekeeper" to undertake this work and value the information and 
knowledge provided. 
The "product champion" is the second major key individual identified by Rothwell (1992). 
This is the person who makes a decisive contribution to the innovation process by actively 
promoting and supporting its progress through critical stages. This is not necessarily the 
person who originally developed the idea for the new product but someone who has power 
within an organisation to aid its development. 
The third major key individual is the "technical innovator". This is the person who makes the 
major contribution on the technical side to the development and/or design of the innovation 
(Subramanian and Nilakanta 1996). This idea returns to one of the factors mentioned in the 
model of the product space, namely, the importance of technical and scientific experts in the 
innovation process. Consequently, people who are capable of developing ideas and inventing 
new solutions to problems are crucial to successful innovation. The history of innovation and 
scientific discovery is dominated by "technical innovators" such as Joseph Swan and 
Thomas Edison who pioneered electric lighting and Robert Stirling who invented the 
external combustion engine. 
It is unsurprising that the role of the people has received little attention in many discussions 
of innovation given the institutionalisation of the R&D process. This neglect is something 
which this study intends to correct. It specifically examines the role played by key actors in 
the UK hi-fi sector, both historically and in the present day. This approach is based on the 
belief that only by concentrating upon this factor can we truly begin to understand how 
innovation occurs and why some firms are more successful than others. However, whilst 
people may be important in the innovation process, contextual and environmental factors are 
also important in contributing to the ability of such people to innovate. Later chapters 
examine the impoitance of such social networks in innovation. 
The second aim of this study is to examine the importance attached to innovation by the firm 
itself which has been similarly neglected in many studies. The models of innovation 
discussed above have tended to concentrate upon what firms do or how they undertake 
innovation. These factors are important but at the same time there is a set of strategic factors 
which provide the conditions for innovation to occur. These include top management 
support for innovation, a long term corporate strategy in which innovation plays a key role, 
flexibility and responsiveness to change and the acceptance of risk. These factors combine to 
produce what Rothwell (1992) terms an MMowr/on accr/pn'ng cw/fwrc. Such a culture is 
demonstrated by the American firm Rubbermaid (Tomkins 1994). This factor is intangible 
24 The second point is that many different types of collaboration are possible (Chesnais 1988, 
Hagedoorn 1990). The types of collaboration identified by Yoshino and Rangan (1995) are 
shown in Figure 3.2. In this example the inter-firm agreements identified are called strategic 
alliances. Figure 3.2 shows that strategic alliances can consist of non-traditional contractual 
agreements such as joint R&D and product development, long teiTn sourcing agreements, 
joint manufacturing, joint marketing and research consortia as opposed to more traditional 
contractual agreements such as arms-length subcontracting and licensing. At the same time, 
there are a number of equity agreements that are identified as strategic alliances which 
include relationships where no new entities are created, such as minority equity investments 
and joint ventures where new business forms are created which include various forms of 
joint ventures. 
Dodgson (1994) describes these same relationships in more detail and distinguishes between 
vertical and horizontal collaboration. Vertical collaboration occurs throughout the chain of 
production for a particular product. Thus a firm might link up with a provider of raw 
materials, sub-assemblies, distributors or providers of after-sales service. These relationships 
are equivalent to the joint R&D, joint product development, long term sourcing agreements, 
joint manufacturing, joint marketing and shared distribution relationships identified in 
Figure 3.2. On the other hand, horizontal collaboration occurs between firms at the same 
level of the production process. In Figure 3.2 these relationships are those such as research 
consortia, joint R&D and product development and various forms of joint venture. Vertical 
linkages have been known to be important in innovation for some time (Shaw 1994) but less 
is known about horizontal linkages. 
The analyses discussed above provide an indication of the nature and variety of collaborative 
ventures. However, they represent a general classification of firm collaboration strategies, 
based upon a number of motives, not just that of innovation (Dodgson 1993). It is 
collaboration in the innovation process which is of particular interest to this study. Chesnais 
(1988) provides a useful summary of the range of collaborative ventures that are possible in 
the context of the innovation process specifically and at the level of the individual firm. 
These are shown in Figure 3.3, which presents an alternative view of the collaborative 
strategies available to firms in the innovation process. This shows how collaboration can 
occur at a single point of the R&D process or cover the whole process. The types of 
collaboration described in this model are the same as outlined above, but set in the context of 
the R&D to marketing chain. It is clear, therefore, that there are a wide number of 
agreements which are seen to exist in this middle ground between what Williamson (1975) 
has termed market transactions and hierarchical (internal) firm organisation (Contractor and 
Lorange l988rFeldman 1994, Forrest 1990, Lewis 1990, Porter and Fuller 1986). 
30 financial return (Rothwell 1989, Rothwell and Dodgson 1994). In this case the return on the 
transfer of the patent or technology may take the form of a one-off payment or royalties from 
the subsequent sale of products which embody the original technology. Forrest (1990) 
argues that such inward technology licensing may be a way for the small firm to sustain 
technological leadership by accessing new technology and that there may be little 
collaboration between the large and small firm following the granting of the license. The 
second form of licensing agreement is outward technological licensing. In this case, the 
small firm receives a one-off payment or running royalty for allowing another firm to use 
technology it has developed itself. In this case too, there may only be a very limited degree 
of dependence between the parties in the development of the new technology into a product 
but such an agreement may provide important funds for future innovation by the small firm. 
New forms of buyer-supplier relationships 
Companies are both expanding their sourcing and increasing the complexity of tasks sourced 
(Blenker and Christensen 1995). Traditionally, firms and their suppliers have maintained 
arms-length, simple buying-selling relations, especially in the UK (Botkin and Matthews 
1992). However, such is the pace of technological change that individual firms have come to 
realise that on their own they cannot keep up-to-date with all the technological changes of 
relevance to their operations. Even large firms have focused on core capabilities and so need 
to access external skills to support those that are still possessed in-house (Wissema and 
Euser 1991). Finns are thus tapping into the expeilise of the value chain (Porter 1990, 
Yoshino and Rangan 1995). In other words, firms are exploring new forms of vertical 
relationships with suppliers and subcontractors (see Figure 3.4). They are encouraging these 
firms to participate in R&D activity (as shown in the fourth and fifth generation models of 
the innovation process) in order to decrease lead times in product development and to 
improve quality and thus effectively combining these various sources of expertise in the 
innovation process (von Hippel 1988). 
There are a number of buyer-supplier type relationships, according to Rothwell (1989) and 
Contractor and Lorange (1988), which involve a low level of dependence between the 
different partners. They argue that production, assembly or buy-back agreements simply 
involve larger firms providing small firms with orders for components. Manufacturer -
subcontractor relations are essentially the same but involve the supplier producing whole 
sub-assemblies for the larger firm. In the latter case there may be some technological, 
manufacturing and quality control know-how transfer to the smaller firm and stable trust-
based relationships can develop which are mutually advantageous. These relationships are 
rather like the standard subsupplies identified by Blenker and Christensen (1995) where 
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complicated and require tighter technical and administrative co-ordination between the 
parties involved. In addition, there may be some degree of long term planning between the 
firms and single sourcing agreements. They also include what Blenker and Christensen 
(1995) describe as strategic development subsupplies. Here, the subcontractor is of key 
importance to the contractor and the development of its core skills. In such relationships 
there is a much higher level of interaction and task complexity. Such vertical collaboration 
and the development of partnership based suppliers has been argued to be very important for 
innovating firms. 
Collaborative R&D and technology exchange agreements 
Collaborative R&D and technology exchange agreements involve two or more companies 
organising joint research and development activities in order to reduce the costs and risks of 
their research activities. There are a number of inter-firm relationships which are included 
under this heading which have increased in number according to Freeman (1991) and which 
have caused a great deal of interest as far as the innovation process is concerned. Indeed, 
Hagedoorn (1990) notes that these agreements which cover technology and R&D sharing 
between two or more companies form a large percentage of all technological alliances. 
Contract-out R&D agreements represent a higher degree of dependence between the partners 
compaied to buyer-supplier relationships. In this case, firms fund targeted R&D in small 
specialist consultancy firms. This has been especially significant for automobile 
manufacturers funding R&D in specialist engine developers and pharmaceutical companies 
funding R&D in biotechnology companies. The large firms in these cases want a tangible 
product from the project which they can then incorporate into their products or market as 
new products. 
Collaborative R&D involves an even greater degree of dependence between the parties 
concerned. Contractor and Lorange (1988) argue that in this relationship the development of 
a new product or process is dependent upon the unique contributions of the different partners 
and will not necessarily succeed if one party was to withdraw. In such a relationship there is 
much information exchange between the firms and may involve large firms, small firms or a 
combination of the two, research bodies and universities for example. Furthermore the risks 
and returns from the project are likely to be shared between the participants. 
Collaborative relations with universities are also increasingly important for innovative small 
firms (Cheeseright 1994, Chesnais 1988, Feldman 1994, Rothwell 1991, Simon 1994). 
Forrest (1990) notes that for science-based firms in particular, links with university 
35 departments enable firms to remain at the forefront of new technologies. She continues by 
quoting a study by Blumenthal et al (1986) which discovered that a quarter of all patents in 
US biotechnology firms resulted from university alliances. The wider significance of such 
links is less well established and hence one of the aims of this study is to examine the 
significance of such links in a small firm sector. 
One form of collaborative venture with universities is the sponsorship of students during 
their degree courses. This is done with a view to employing those students when they 
graduate but also to gain formal and informal access to various facilities and technical 
expertise of relevance to the firm. For example, this may enable the firm to keep an eye on 
"blue sky" discoveries which may affect its future or provide the basis for applied research. 
A second type of collaborative venture is the collaborative R&D project whereby firms 
establish and finance a project with a university department with or without government 
support. The research would usually be carried out in the academic institution with extensive 
support and direction from the firm. Research oriented businesses are thus said to be turning 
to university departments in order to top-up their own R&D expertise and universities are 
said to be keen to attract such research contracts because of the cuts in public sector funding 
of basic research. Indeed, the speed of technological change in areas such as biotechnology 
and computer science is such that firms have found it useful to develop closer contacts with 
university departments by sponsoring lectureships for example and keeping a constant watch 
on developments this way. 
Joint ventures and research consortia 
Joint ventures represent the most intense form of collaboration (Hagedoorn 1990). Such 
ventures entail forma) or semi-formal arrangements between two or more firms to jointly 
develop new products or processes. Importantly, however, the research efforts of the 
companies involved are pooled in a separate company with all profits and losses shared 
according to the equity investments of all the partners (Contractor and Lorange 1988, 
Gordon 1991, Hagedoorn 1990, Lewis 1990). 
There are number of advantages for small firms entering into such agreements with larger 
firms. In particular, the large firm can provide the financial, manufacturing and marketing 
resources whilst the small firm provides the specialist technological know-how and 
entrepreneurial dynamism to bring the product to the marketplace. In some cases the finished 
product will also be produced by the small partner. There has been a substantial increase in 
the number of such ventures during the 1980s (Freeman 1991) but in many cases, it has been 
large firms that have entered into such agreements. Examples include the development of 
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changing circumstances. These are behavioural advantages. By collaborating with larger 
firms, small firms have the opportunity to commercialise their research much more quickly 
and on a global basis without having to build their own sales and marketing infrastructure. 
Consequently, the disadvantages faced by smaller firms can be reduced or eliminated by 
collaborating with other larger fiiTns. The following sections outline the benefits small firms 
can gain through collaboration. 
Sharing the cost of innovation 
One of the major problems faced by small fiiTns is a lack of finance. Collaboration is one 
means by which firms can share the high costs associated with innovation (Dodgson 1993, 
Wissema and Euser 1991). This is particularly taie in the case of radical innovations and 
also for smaller firms which often lack the necessary financial resources to commercialise 
their ideas. Large firms, in contrast are more able to borrow money to finance product 
development. Consequently, by collaborating with a larger firm the cost of innovating can be 
reduced. Furthermore, by licensing their technology small firms can earn income and 
generate cash-flow. This can provide the financial basis for further innovation (Dickson et al 
1990). Collaboration can also enable small firms to gain access to public sector assistance 
schemes for innovation such as Eureka and Esprit. 
Sharing the risk of innovation 
Innovation is an inherently risky process, with no guarantee of success. There is much 
uncertainty concerning the development time for individual projects and the chance that new 
developments will fail (Wissema and Euser 1991). Furthermore, innovation has been seen to 
be a discontinuous process which poses particular problems for firms. Firms are faced not 
only with the unceilainty of technological feasibility, that is, whether a technology will 
emerge, but also market risk as discussed in Chapter two. Collaboration, therefore, is seen by 
firms as one way in which they can deal with this uncertainty and complexity. The 
discussion of the fifth generation innovation process (in Chapter two) emphasised the fact 
that innovation is increasingly complicated and that closer strategic and technological 
integration between firms represents one means of addressing this issue. 
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The resource constraints of small firms means that the renewal of the product range in order 
to remain competitive is problematical. Collaboration is seen as one means by which firms 
may be able to diversify their product portfolio. There is the further possible benefit of faster 
entry into new product markets which can be a particularly important source of competitive 
advantage. In addition, the cost of partnership is very often less than the cost to the finn of 
undeitaking the project alone. Given that product life cycles are decreasing (Dodgson 1994) 
and market niches have proliferated, collaboration offers a quicker and cheaper way for 
smaller firms to develop products to fill these niches. 
Acquiring additional technical knowledge 
In cei-tain cases the development of new products requires firms to obtain knowledge from 
various external sources. This argument is based on the premise that new technologies 
involve the conflation of previously discrete areas of knowledge (Dodgson 1991). Small 
firms in particular lack all the necessary expertise for innovation. Indeed, few firms can 
realistically expect to possess the breadth of knowledge needed for innovation in house. For 
small iirms collaboration can be a particularly good way of gaining technical experience and 
market knowledge which can help it to grow and compete in the future. Such collaboration is 
especially common in sectors such as biotechnology and computers. Indeed, Saxenian (1990, 
1994) notes that it would be impossible for any firm to produce all the components in a 
computer or remain in the vanguard of microprocessor, software, disk and network 
technology. Thus, IBM has collaborated with Microsoft and Compaq with Intel in order to 
launch a new generation of personal computers. Merging technological skills and 
knowledge, therefore, is believed to improve the innovation process (Bidault and Cummings 
1994). 
Environmental uncertainty and product standards 
Collaboration may be one way for firms to deal with the issue of environmental uncertainty 
(Bidault and Cummings 1994, Dodgson 1994, 1993, Wissema and Euser 1991). It has been 
argued that firms now face a particularly challenging environment. Customers are 
increasingly sophisticated and demanding, competition is more intense and international and 
technology is constantly changing. All these factors combine to produce an uncertain 
environment for firms. For example, there is great uncertainty in the development and 
diffusion of technology which firms cannot individually control. In the case of radical 
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be extensive collaboration between the various parties until a dominant design emerges. In 
certain circumstances a new technology can only be commercialised if the entire industry 
uses the same standard. Thus Philips and Sony worked together in the development of 
compact disc technology in order that they would both benefit from a common standard once 
the project was complete thereby reducing the costs and risks that both companies faced 
(Cawson et al 1993). Dodgson (1994) notes that as technology matures, uncertainty declines 
and hence so does the need for collaborative activity. This idea rejoins a key theme of the 
previous chapter concerning technological paradigms and trajectories. Thus, where product 
formats are new or the product space is not fully configured, there are advantages to firms 
from collaborating and defining the direction of future innovations. 
The quest for flexibility 
A further benefit underlying collaboration is that it offers flexibility and efficiencies 
compared to alternative strategies. Thus, collaboration may represent an alternative to 
mergers and acquisitions, which are much less easily amended once they are entered into and 
are difficult for small firms to manage . Dodgson (1994) notes, therefore, that firms can 
"keep a handle" on external technological developments without having to invest heavily. 
Lar ge and small firm interaction in this area can thus combine the advantages of each in the 
process of innovation (Dodgson 1993) and ensure that the independence and entrepreneurial 
flair of the small firm is not engulfed by the larger one. In addition, Dodgson (1994) and 
Contractor and Lorange (1988) note that much technological knowledge is tacit and fiiTn 
specific. Such information cannot be quickly or easily transferred between firms and simply 
taking over a firm will not guarantee access to (technological) information. By collaborating, 
the transfer of technology and information is facilitated and as such information may be 
difficult to price, it provides a means of exchange without resorting to prices. Vertical 
integration has a number of advantages including easier long-term strategic decisions, the 
internalisation of technological capabilities and secrets and the ability to implement changes 
more quickly and over more of the value chain. However, the internalisation of the 
innovation process may be too costly for small firms and may render the firm vulnerable to 
technical and market changes introduced by outsiders. Collaboration, therefore, gives a firm 
much more flexibility in coping with technological change and innovation. In particular, by 
joining forces with other firms, a fiim may enjoy access to new material and technological 
developments which would be otherwise unavailable to it. At the same time, much important 
knowledge may be generated by buyers who can provide information of customer needs and 
requirements relevant to product design and development. Suppliers (including suppliers of 
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(Feldman 1994, von Hippel 1988). 
The hidden benefits of collaborating 
The discussion above has highlighted the "obvious" benefits that firms may obtain through 
collaborating with others, but there are a number of further benefits that may arise from the 
process of collaborating (Bidault and Cummings 1996). Firstly, collaboration requires 
partners to contribute managerial and technical expertise to the partnership. Such a transfer 
can be the source of innovative ideas because it requires detailed explanations of familiar 
operations which may not have been objectively analysed for some time (Dodgson 1994). 
Potain, which specialises in tower cranes recently joined forces with various foreign partners 
in order to gain access to foreign markets. It found that it had to prepare details of the entire 
process of crane construction which led to a series of suggestions for technological 
improvements (Bidault and Cummings 1996). The second benefit also involves possibilities 
for improvements arising from applying knowledge in new contexts. For example, Bekaert 
produces the steel wires used to reinforce car tyres and sought a Japanese partner in order to 
expand in this market. Eventually they entered into a collaborative agreement with 
Bridgestone. After some time, however, the latter expressed the view that they were not 
happy with the manufacturing process. A series of solutions were devised and implemented 
which led to a doubling of productivity and which could be applied to Bekaert's operations 
elsewhere (Bidault and Cummings 1996). 
Summary 
There are a number of potential advantages that small firms may obtain through 
collaboration. In order to deal with the uncertainties of the development and market 
diffusion of new technologies, which firms cannot individually control, firms can join forces 
and externalise technology sourcing and exploitation activities. Overcoming uncertainty is a 
critical factor for Orms. Innovation by its very nature is a discontinuous process, there is 
much uncertainty surrounding technological developments as well as future market 
preferences, which are rarely predictable. The vast and expanding realm of non-market co-
operative and collaborative options, therefore, is seen to be increasingly important if firms 
are to innovate effectively. 
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of employees in rival and non-rival firms. Tacit knowledge which is crucial to innovation 
may be transferred in such a way. The previous chapter highlighted the significance of 
know-how (in terms of accumulated practical skills and expertise) to innovation and how 
such knowledge was held in the minds of certain employees responsible for innovation. The 
importance of such knowledge was emphasised in the product space model of innovation. 
Such infonnal collaboration offers a quicker, cheaper and more flexible way of accessing the 
necessary expertise for innovation compared to co-operative R&D or licensing agreements. 
Given the various resource constraints of smaller firms, such collaboration may be 
particularly attractive. The transactions costs of know-how trading are less both in tenTis of 
time and money and because decisions to trade are made by individual actors and no 
complex evaluation procedures or approvals are required. Consequently, informal know-how 
trading may be a potentially useful method of co-operation when the knowledge needed 
exists and is too small to warrant an explicit collaborative agreement. The evidence collected 
by von Hippel suggests that individuals and firms are prepared to trade information in this 
way, but the significance of such networking beyond a limited number of sectors has yet to 
be proven. This study specifically examines the relevance of such collaboration in the UK 
context and in small firms. Thus it may be that this type of collaboration is more common 
under certain regulatory regimes and between smaller firms where the costs of formal 
collaboration are too high. 
Fourthly, the reluctance of firms to enter into such arrangements is examined. Much of the 
literature has tended to suggest that alliances and collaborative ventures are the answer to 
most management challenges. However, there are also a number of problems concerning 
innovation and collaboration which have been largely ignored in many discussions of 
innovation and which question the usefulness of collaboration in small firms (Bidault and 
Cummings 1994, Dickson et al 1990, Dodgson 1993, Gomez Arias 1995). Thus for small 
firms, collaboration may not be the best option in order to innovate and compete 
successfully. For example, there appears to be a fundamental tension between collaboration 
and innovation. This observation is based upon findings concerning the major requirements 
for successful innovation identified in the previous chapter and how these requirements are 
compromised by collaborative ventures. Table 3.4 briefly outlines these success factors. 
For some of the conditions outlined in Table 3.4, in particular factors one and two, 
collaboration has little detrimental impact. It is in respect of the other five factors that 
collaboration can bring problems. For example, collaboration imposes a tougher challenge 
upon the product champion. Not only does this figure have to persuade members of his or 
her own organisation of the merits of the project, but those of the partnering firm as well. 
Similarly, it is the role of sponsors or external champions to protect the innovation. In a joint 
45 venture there is the added problem of the possibility of disagreement between these sponsors 
in each firm. The need for flexibility and limited control over the early stages of innovation 
also seems to be problematical in collaborative ventures. For example, any change in 
emphasis of the project requires negotiation between the parties which hinders flexibility. 
Furthermore, innovation requires the free flow of information. In cross industry pai tnerships 
there may be the fear of losing proprietary information which does little to encourage free 
information exchange. 
Table 3.4 Success factors for product innovation 
(1) Thorough understanding of user needs 
(2) Sound knowledge of marketing and distribution when developing new product (market size, price levels 
and service) 
(3) The need for a product champion 
(4) The need for a sponsor or top management support for innovation. These are people not directly involved 
in the project and who are thus "external" champions 
(5) The need for flexibility and appropriate controls as opposed to rigid and mechanistic management of 
innovation 
(6) Easy and fast communication within the innovating firm (inter functional communication) 
(7) Innovator needs to keep "hand" on innovation 
(Source: Bidault and Cummings 1994, Rothwell 1992) 
Finally, but most importantly in this context, there seems to be a degree of tension between 
innovation and collaboration. As was suggested in the previous chapter, innovation is a 
chaotic process, combining creativity and risk. It is inherently unsystematic and improvised. 
These factors would seem to suggest that innovation depends upon autonomous decision 
making and the continuous adaptation of plans to account for changes in the project itself 
and the prevailing business environment. In contrast, collaboration requires clarity and 
explicitness. The formation and management of collaborative ventures needs to be based 
upon a clear definition of aims and goals. The logic of partnering, therefore, would appear to 
be foreign to the dynamics of innovation. New product development can and has been 
undertaken in partnerships, but such relationships may reduce the effectiveness of 
innovation. Development time tends to be longer which is a serious problem given the need 
to innovate quickly (Dodgson 1993). Development costs are more difficult to control with 
more partners and collaboration can compromise the technical performance of the final 
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1989) in their studies of industrial organisation in the United States came to similar 
conclusions, albeit from a slightly different theoretical stance. Their approach was loosely 
based upon the work of the regulation school and represented an analysis of transactions 
between firms, the division of labour and the external effects of agglomeration. Like the 
proponents of industrial districts, the solution to the crisis faced by firms was seen as being 
inherently spatial (Lipietz 1993). One of the key elements of this theory is that encapsulated 
within the shift from a fordist regime to more flexible regime, is the externalisation of 
elements of production and the disintegration of production into extended divisions of 
labour. This transformation is taking place under conditions of increased uncertainty and 
instability in production and increased competitiveness in final markets. Consequently, and 
this is the first important point, internal economies of scope and scale within the firm begin 
to break down with the whole production system showing strong signs of vertical and 
horizontal disintegration in an attempt to become more flexible. However, the growth of 
inter-establishment transactions brings with it a corresponding increase in the costs of 
transport, communication, information exchange and so on. In addition, the greater the 
dispersion of the parties involved in such transactions, the greater these costs will be. 
Consequently, and this is the second key point, there is the "revival of agglomeration and 
locational convergence" (Scott 1988 pi76) in an attempt to reduce these costs. In other 
words, firms benefit economically from physical proximity given the externalisation of the 
production process and the need for inter-establishment transactions. 
In addition to geographical proximity, these new industrial spaces are characterised by the 
following characteristics: a high level of local entrepreneurship and new firm formation; a 
high division of labour between firms; firms which manufacture the necessary machinery for 
each stage of production; firms responsible for the marketing of production outside the 
region; a high number of subcontractors; intense local competition but also a high level of 
collaboration (this somewhat paradoxical combination is explained by the fact that firms in 
the same phase of production compete fiercely and those in different phases collaborate with 
each other) and social as well as economic cohesion. 
A further characteristic of these industrial spaces concerns innovation. Antonelli (1995), 
Bagnasco (1981), Baisco (1982a, 1982b), Bull et al (1991) and Cooke (1987) amongst 
others note that these districts are characterised by the rapid spread of innovations 
(irrespective of secretive practices) resulting from the geographic proximity of firms. This 
does not prevent the emergence of a few leading firms, however, which are constantly 
introducing innovations and keep doing so before others catch up. In addition, there are 
firms that take on a co-ordinating role between local producers and the outside market. The 
example of Benetton in the Italian context is one of the most often quoted in this regard. 
50 Proximity is also important given that Chapter two showed how innovation was seen to be a 
social as well as a technological process (Asheim 1996). 
Lundvall (1993) makes the link between knowledge accumulation, learning and geography 
more explicit by noting that such learning is a socially embedded process which cannot be 
understood without taking into consideration its institutional, cultural and geographical 
context. Indeed, because knowledge is less easily transferred over distance, the accumulation 
of the knowledge and expertise is not a placeless process and so clusters or agglomerations 
offer the best context for innovation to take place. The embeddedness of firms in their local 
environment is thus seen to be caicial to innovation (Grabber 1993, Granovetter 1985) and 
this rejoins a key theme of Marshall that the social and institutional aspects of a firm's 
environment play an important role in innovation. Indeed, rather than simply being seen as 
economic clusters (David and Rosenbloom 1990) social, cultural and institutional factors 
were a fundamental constituent of the new industrial districts (Lipietz 1993, Harrison 1992). 
The problems with districts and transactions approaches 
The role of geography in the innovation process has thus been seen to be more important 
than previously acknowledged (Krugman 1991). This can largely be related to the realisation 
that the accumulation and transfer of knowledge and expertise is important in innovation. 
This is especially the case for smaller firms which may need to access external resources in 
order to innovate and the numerous examples of successful localised industrial spaces 
suggests that the significance of this phenomenon should not be underestimated. 
However, these theories are not without their problems. Table 4.1 outlines the main 
criticisms that have been levelled at this account of industrial change and reorganisation. It is 
not the intention to discuss all the various criticisms that have been directed at these models 
as this has been done in some depth elsewhere (Amin and Robins 1991, Amin and Thrift 
1992, Gertler 1992, Lovering 1990, Murray 1987, Williams et al 1987). Rather, the 
discussion concentrates upon the problems of the industrial districts and transaction costs 
analyses which limit their usefulness when discussing the role played by geographical 
proximity in innovation. 
The first major problem associated with the localisation thesis is that it is essentially a static 
theory which does not allow for change (Bigarelli and Crestanello 1994, Garofoli 1994, 
Amin and Thrift 1992). In Chapter two it was noted that for firms following a particular 
technological trajectory it may be very difficult to introduce new product formats or to 
invent the eventual successor to their current products. Consequently, they face the risk of 
technological lock-in. Similarly, Asheim (1996) notes that it is doubtful whether many 
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studies suggest that the ability to remain innovative is not guaranteed. In certain cases the 
functional and territorial integration which is central to the innovativeness of firms in these 
districts has been threatened by larger firms outside these districts taking controlling 
interests in successful local firms (Storper 1995). This leads to the externalisation of decision 
making and the changing of subcontracting relations which in turn affects the network of 
relationships within the district. The industrial district of Santa Croce (which produces 
leather goods) is now less locally confined and less vertically disintegrated (Amin and Thrift 
1992). Amin and Thrift continue that as a result of competitive pressures certain firms have 
opened distribution outlets overseas and have entered joint ventures in countries producing 
hides and skins or promising growth in the leather goods industry. This has led to changes 
within the district and threatens the institutional thickness and richness of activity that 
contributed to its initial success. A similar account of the changes in the clothing and 
knitwear district of Carpi in Central Italy are documented by Bigarelli and Crestanello 
(1994). Consequently the extent to which these production systems offer an alternative to 
mass production and their ability to promote continuous innovation has to be questioned. 
Indeed, the changes witnessed in these districts has led some to conclude that localised 
production complexes are simply blips in the progress of global capitalism. The future 
significance of industrial districts and their ability to innovate is the most significant 
criticism in the context of this study (Amin and Robins 1991, Amin and Thrift 1992, 
Vaessen and Wever 1993). Furthermore, this implies that geographical proximity does not 
guarantee that firms will be able to innovate and compete in the long term. 
The second criticism (but in some ways linked to the first) is that agglomeration in itself 
does not guarantee that product and process innovation will occur. Thus, there are examples 
of the clustering of industries in the same sector but little innovation. Scott (1996) shows 
how the household furniture industry in Southern California has failed to innovate and 
exploit the emergence of new market sectors despite the large number and proximity of 
firms. Similarly, Ganne (1989) provides the example of the Zone Industrielle de Recherche 
Scientifique et Technique (ZIRST) at Meylan in the Rhone-Alpes region of France. In this 
case too there appears to have been little interaction between geographically proximate firms 
leading to innovation. Indeed, there are few traded linkages (of products or services) 
between the fiims. Furthermore, competition between firms is intense and there is little of 
the co-operation observed in the examples of localised production provided by Piore and 
Sabel (1984) and Scott (1988) amongst others. One of the most revealing analyses is that of 
Saxenian (1994). She compares the fortunes of Silicon Valley and Route 128 in the United 
States. The latter has not reacted as successfully to the competition as the former. To a large 
extent this is attributed to the lack of interaction between firms on Route 128 despite their 
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systems dominated by the geographical clustering of small firms. The clustering of firms 
does not guarantee that they will be able to innovate and compete. Consequently, this casts 
significant doubt over their theory and the extent to which such a system would thrive (or 
not) in different regulatory environments, for example under Anglo-American competitive 
norms. 
A third criticism surrounds the assumption made in Scott's theory that firms are keen to 
externalise their activities in the face of uncertainty. There is an element of plausibility here 
given the evidence presented in various accounts of industrial districts and spaces, but it is 
questionable how general such a trend is. In other words, firms may respond in a completely 
different fashion to such conditions, depending upon their regulatory environment. Scott 
ignores the fact that firm behaviour is a social achievement, reflecting the political economy 
of specific societies. This comes close to what Lash and Urry (1994) are trying to describe 
when they examine different types of production system at a national level. Such 
considerations have a significant impact upon the organisation of firms and relationships 
between them. Scott's methodology is an individualistic one where not enough importance is 
given to the ways in which the nation state influences the regime of accumulation and 
methods of industrial organisation. Scott attempts to link his thesis to the regulation school 
with the use of terms such as the regime of accumulation, but then ignores the role of the 
nation state in influencing change. This is ironic given the crucial role of the state in early 
regulation theory. 
The example of the UK is instructive in this regard. It cannot be said that the regime of 
flexible specialisation has a hegemonic presence in this country. Flexible manufacturing 
systems have been adopted in a piecemeal fashion and then mainly by larger firms. As far as 
examples of agglomerated production complexes are concerned, Curran and Blackburn 
(1993) remain unconvinced about the degree to which companies in the M4 Corridor are 
locally oriented. Only modest agglomeration linkages are discernible even in places such as 
Cambridge (Keeble 1989) and Oxford (Lawton-Smith 1990). UK high technology 
production may therefore be highly concentrated but this reflects existing regional 
specialisation rather than a new spatial pattern attributable to flexible specialisation. 
There can be no doubt that the regional economies of Emilia-Romagna, Silicon Valley and 
Baden-Wurttemberg are clear examples of economic and innovative success, but there are 
clear examples of competitive success without the same high levels of vertical disintegration 
of production (Leborgne and Lipietz 1992). Furthermore, there are also examples of firm 
agglomeration which are less innovative and competitive. The models of industrial 
organisation suggested by the theory of flexible specialisation are interesting but they do not 
cover all forms of new flexible production system as such a model needs to do to be 
54 environment that is not only rich in skill and know-how, but one which fosters new firm 
formation and collective learning. By drawing on these resources and collaborating with 
each other, firms have been able to innovate efficiently and react quickly to market changes. 
The success of firms in this region is in stark contrast to Route 128 (Saxenian 1994). In the 
case of Route 128, there is a much more rigid organisational structure and much less dense 
inter-firm networks which has hampered the attempts of firms in this region to compete. 
The second approach was that of the GREMI school and their central theoretical notion of 
milieu (Aydalot and Keeble 1988, Camagni 1991, Courlet and Soulage 1995, Crevoisier and 
Maillat 1991, Grabber 1993, Maillat 1995, Maillat andLecoq 1992, Perrin 1991). The 
origins of this approach lie in the work of Aydalot and the observation that certain 
previously peripheral regions (in economic terms) were experiencing significant growth. 
This led Aydalot to conclude that there was a dynamic in these places which contributed to 
their growth. This dynamic was attributed to a particular type of milieu. The milieu provides 
the context for development and enables firms in a milieu to innovate. In effect it is a 
territorial version of what Granovetter (1985) describes as the embeddedness of social and 
economic processes. Grotz and Braun (1993) describe the milieu as a set or complex 
network of mainly informal social relationships in a limited geographical area which 
determine the specific external image or internal representation and sense of belonging. It is 
organised firstly around physical stmctures which include the system of production, the 
regional labour market, scientific and research institutes and other local institutions and 
secondly around non-material structures such as regional technical culture and local rules, 
customs and systems of representation. Together the milieu provides the methods for co-
ordination and adjustment amongst fiiTns and for innovation (Courlet and Soulage 1995, 
Maillat 1995). 
This group argued that economic space provides the opportunity for interaction between 
actors, synergy and collective action which in turn fosters innovation and thus the success of 
certain areas. Innovation is therefore seen as the result of collective learning fed by 
information and know-how exchange, the imitation of successful practices and innovations, 
face-to-face contact and equally impoitantly the tacit transfer of commercial and technical 
information. These are exactly the sort of untraded interdependencies (Storper 1995) and 
technological spillovers that were discussed in the context of the innovation process in 
Chapter 2. Technological spillovers suggest that knowing how do one thing is dependent 
upon the firm knowing how to do something else or the key to doing certain other things. 
The impoitance of cumulative knowledge is important and within this knowledge and 
practices which are not fully codifiable or untraded. Firms are thus tied into ceilain networks 
and dependent upon decisions made outside their boundaries by firms in the same product 
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of the innovation process. In particular it has been established that knowledge and learning 
are cmcial for successful innovation and that the transfer or spillover of tacit information 
may also be significant. This is particularly important given the need for firms to reduce the 
technological and economic uncertainty associated with innovation; because of the need to 
interact with other films in order to gain knowledge (von Hippel 1988, Hakannson 1987) 
and because of the need for face-to-face-contacts in the exchange and creation of knowledge 
(Hamfelt and Lindberg 1987, Lipparini and Sobrero 1982). It was shown in the previous 
chapter that innovation is an inherently risky process and that this risk may be reduced by 
collaborating with other firms. Proximity aids this process especially where the knowledge is 
embodied in the minds of engineers (Feldman 1996). 
Such agglomerations of activity or milieux persist because of the barriers to the diffusion of 
knowledge. This is central to the explanation as to why knowledge should become 
embedded in certain places (Grabber 1993). If it is possible to easily imitate or copy 
knowledge thereby leading to the diffusion of innovation, then geography is not significant. 
However, in reality, the diffusion of information and knowledge is often slow, costly and 
time consuming. Gertler (1993) shows that the knowledge embedded in machinery, products 
and materials can be transferred but not without difficulty, especially in places far from 
where the technology was developed. This analysis returns to the importance of knowledge 
in innovation, the importance of human capital and the role of tacit knowledge. Human 
capital is to some extent mobile but it is embedded in certain environments and involved in 
informal relations which means that it cannot be moved without some loss of value. This 
value is largely held by middle and lower management and is much less mobile than upper 
management according to Gertler (1993). This suggests why the diffusion of knowledge 
within a milieu may be rapid but why it is more difficult to transfer this same knowledge 
beyond the milieu. Barriers to the diffusion of knowledge, therefore, explain why places 
become impoilant for innovation in some sectors and explain why places attract resources 
from outside, further contributing to the accumulation of expertise. 
The second issue concerns the question of scale. Proponents of the industrial districts thesis 
have tended to exaggerate the importance of the local or the region. Furthermore, the regions 
used to exemplify the shift to localised production complexes are themselves extremely 
varied. Silicon Valley is thus much larger than many of the Italian industrial districts and 
these are in turn quite distinct from Cambridge or Baden-Wurttemberg. Henry (1992) argues 
that such districts do not have to look the same but may still reflect the same underlying 
dynamic but it does raise the question of the role played by the nation state in this regard. In 
many accounts the nation state is hardly considered but it remains an important institution of 
capitalism and for change (Gertler 1992, Murdoch 1995, Pinch 1997). Regulation theory 
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organisation and innovation. This much is obvious in Lash and Urry's (1994) account of 
Japanese, German and Anglo-American systems of production. A consideration of this issue 
suggests that the nature of these industrial districts may vary from country to country and 
that whilst the region may be important in one place, the concentration of an industry at the 
national level may be more important in another place. 
This is where the approach of the GREMI school is particularly useful because this suggests 
that what is important is not so much the reduction in the physical distance between firms 
and hence the cost of transactions, but that firms should be close in terms of infoimation 
exchange, cultural and psychological attitudes, frequency of contact and co-operation. This 
is what they identify as being crucial to efficiency and the ability to change. Thus, whereas 
the previous approaches have placed much emphasis upon geography and the reduction of 
transport costs and external economies, the GREMI school are less concerned about 
geographical scale per se. Indeed, the traded and untraded linkages between fiiTns may be 
local in their extent but they may also be with actors outside of this environment. Thus the 
importance of geography may be witnessed at a variety of scales. 
The third question concerns the role of place in a global economy. The significance of the 
global economy is difficult to question (Amin and Robins 1991, 1990, Amin and Thrift 
1992), but whilst global production filieres have developed, so too have problems of 
integration and co-ordination because of their decentralised nature. Amin and Thrift (1992) 
argue that infonnation needs to be gathered about what is happening in different production 
complexes and that whilst improvements in communication technologies have aided this 
process, the volume and detail of information acquired has increased, making interpretation 
increasingly difficult. At the same time, there is the problem of interaction which goes on all 
the time in production filieres. Such interactions are crucial for problem solving, knowledge 
acquisition and the building of trust between partners. Furthermore, tracking innovation is 
more difficult in decentralised systems for the reasons mentioned above. If these arguments 
are correct, therefore, it follows that "places" are still needed for a number of reasons. 
Firstly, places are needed as centres of representation (Amin and Thrift 1992). In other 
words, this means places where discourses are generated and disseminated and the direction 
of change or innovation in an industry are set. Fuilhermore, places represent a point where 
knowledge structures can be tapped into. Secondly, places are needed for interaction. They 
provide centres of sociability for actors in an industry, a place where firms can gather 
information and maintain coalitions and contacts. Finally, they are crucial to innovation. 
Places produce a mass of knowledge which help innovation. 
61 At what scale are the traded and untraded linkages between firms important? For 
example, do firms rely upon local inputs or do they have much wider, even international, 
linkages? 
Are hi-fi firms in peripheral regions disadvantaged in the innovation process? 
Is it possible to suggest a new concept of place based upon the analysis of the hi-fi sector 
in the UK? 
63 influenced by the practica] difficulties of studying these different sectors and the fact that a 
study of the hi-fi industry represents an excellent opportunity to investigate these debates. 
The ease with which information could be obtained about a sector was an important practical 
consideration in influencing the decision as to which sector to study. The initial step in 
gathering the information about each sector was to contact the relevant trade association. 
The reason for doing this was to obtain a list of the firms in each sector. It was thought that it 
would be quicker to do this than to search through business directories such as 'Who Owns 
Whom', but that more importantly the coverage would be more complete given that 'Who 
Owns Whom' does not include many smaller finns. A letter was sent to the chief executive 
or secretary of each trade association explaining the purpose of my enquiry. In certain cases 
I was unable to obtain the names and addresses of firms for a variety of reasons. For 
example, the trade association for the sports and leisure clothing industry was in the process 
of being disbanded and was unable to provide the necessary information. In the case of the 
plastics industry, the trade association was unwilling to disclose this same information for 
reasons of confidentiality. In contrast, the Federation of British Audio (FBA) was very 
helpful in providing the names and addresses of fimis as well as a brief history of the sector. 
The choice of sector was also influenced by the fact that the hi-fi industry is an interesting 
example of British success. Hi-fi electronics is a sector where large Japanese firms such as 
Sony, Panasonic/Technics, Aiwa, Kenwood, Pioneer and Sanyo have become increasingly 
important competitors. However, at the same time, there remain around 70 manufacturers in 
the UK, which, although smaller than their Japanese counterparts, compete successfully on 
world markets. This immediately raised the question as to why this was the case and how 
these British firms were able to innovate and compete. In other words, the British hi-fi 
industry is an inherently interesting sector. One of the main reasons for focusing upon this 
industry was to analyse and attempt to understand its extraordinary international success. 
The success of the UK hi-fi sector may be seen by examining the turnover and export levels 
of UK firms; the number of innovation awards that UK firms have gained and finally by 
considering the fact that British firms and designers have been used by many Japanese firms 
in the development of some of their latest products. The combined turnover of the hi-fi fims 
included in this study (45 firms) was over jE230 million for the year 1994/5 (interview 
survey). This is all the more remarkable given the fact that this sector is dominated by small 
firms. Figure 5.1 shows that over 50% (27) of the firms employ fewer than 25 people whilst 
only nine firms have over 101 employees. Despite this fact, most of the firms are successful 
expoiters. Figure 5.2 shows that 24 firms export over 75% (by value) of their production to 
various markets around the world and a further 14 firms expoit between 51 % and 75% (by 
value) of their production. Production is exported to virtually every country in the world. 
65 won awards include Sony, Technics, Pioneer, Yamaha and Kenwood. Various large 
European manufacturers (excluding British firms) such as Philips and Grundig have also 
won awards as have smaller American producers such as Krell and Infinity. However, for 
each of the last three years various small British firms have accounted for four of the awards, 
placing them second only to their larger Japanese rivals in terms of the number of awards 
gained. Thus, for the past four years a British firm has won the "Best hi-fi amplifier" 
category and the "Best loudspeaker system" awards. Japanese firms have won the "Best 
compact" and "Best portable system" awards and also the "Best home cinema TV" and 
"Best home cinema amplifier" although in 1994/5 and 1995/6 two British firms won this 
latter award. The expertise of British firms, therefore, is not simply confined to high-end 
audio products. 
A similar set of awards for innovation is awarded annually in the USA at the Consumer 
Electronics Show. These awards are similar to those organised by the European Imaging and 
Sound Association. The products from all audio companies are eligible for awards and 
Japanese, American, British and other European firms account for the majority of awards. In 
1994, four British products were recognised for their innovative nature whilst thirteen 
received awards in 1995. 
A full list of these products is documented in Table 5.2. Most of these awards are given to 
American firms with Japanese firms in second place. However, smaller UK firms are only 
just behind the Japanese in terms of the number of awards received and in 1994/5 they won 
as many as all other European producers combined and in 1995/6 won more awards than this 
same group. These figures aie all the more remarkable given that both the Japanese and 
European firms are much larger than the British ones. 
A further indication of the expertise that the UK appears to have in the field of hi-fi is the 
fact that many of the Japanese firms now have design offices in this country. Some of the 
latest Sony loudspeakers were designed by staff in the UK. Canon has recently launched a 
range of home cinema loudspeakers and linked up with a British firm in order to do this (see 
Figure 5.3). Furthermore, various amplifiers and CD players sold by Pioneer, Rotel and 
Denon (see Plate 5.1) were designed by British engineers. 
69 Figure 5.3 The expertise of UK loudspeaker engineers was recognised by Canon in 
developing its new loudspeaker products (Source: Canon 1995) 
The rest of the world has always looked to 
Britain as the home of loudspeaker research 
and design expertise, and at Canon Audio we 
take full advantage of these resources in 
developing our unique range of products. 
Our designers and engineers collectively 
have many years experience of producing 
high quality loudspeakers - experience to 
which we have added the very latest in 
design and manufacturing technology 
The leading edge Computer Aided Design 
(CAD), Reverse Engineering and Rapid 
Prototyping techniques, commonplace at 
Canon Audio, are completely new to the 
loudspeaker industry. 
Our designers have access to one of the 
most powerful systems of measuring 
and optimising the performance of 
loudspeakers ever devised. Developed in 
conjunction with Canon's European Research 
Centre the system ensures the quality and 
consistency of performance at all stages of 
design and development. The system can 
even predict the performance of a 
loudspeaker long before it is a working 
reality 
Similar computer-based measurement 
techniques are also used in production 
quality control. Every Canon loudspeaker is 
rigorously tested against a standard before 
final quality approval is given and individual 
performance characteristics are added to a 
statistical database. 
The result of the Canon Audio approach is 
loudspeakers that are brilliantly designed, 
superbly built, great sounding and, above all, 
right for the way we live. 
70 Plate 5.1 One of the products designed for the Japanese company Denon by British 
engineers 
Plate 5.2 A range of loudspeaker products from KEF 
71 Plate 5.3 The new amplifier, CD player and tuner products from Arcam 
Plate 5.4 The record deck produced by Michell Engineering 
72 the company information provided by the British Federation of Audio (BFA) and the British 
Radio & Electronic Equipment Manufacturers Association (BREMA) tended to be 
incomplete because of the fact that not all hi-fi firms belong to these trade associations. 
Various hi-fi magazines did provide important information about firms and nev^ products 
and TAg CrwMo/pAong has for some time am a series of articles entitled 'Meet the 
Manufacturer' in which there are in-depth histories and information on a significant number 
of manufacturers. Not only did this prove to be a valuable source of information on company 
history and location but it also served as a check for information discovered in the interview 
surveys. However, none of these sources provided sufficient information concerning the 
organisation of the innovation process; the extent to which firms collaborate or the role of 
geography. The amount and nature of information required, therefore, meant that a survey 
was the only realistic way of collecting the necessary data. 
The choice of survey 
The traditional method for collecting the necessary data is via a questionnaire survey of 
some sort. A postal questionnaire is one way of undertaking such a survey. These surveys 
are sent to the relevant businesses and are filled in by the respondents themselves. This type 
of survey is feasible when the issues under examination are clear-cut; the number of 
questions small and the information required is simple. Such surveys allow large samples at 
relatively low costs and yield standardised, quantitative data. However, such surveys can 
suffer from low response rates and may not be completed fully or with enough care (Owens 
1986). Furthermore, they do not allow for in-depth analysis of particular issues. Given the 
aims of this thesis and the large amount of detailed information that was needed from each 
firm, an alternative approach was required. 
The alternative survey method involves face-to-face questionnaires. The nature of the 
information required meant that a methodology involving direct contact with knowledgeable 
people within the industry was necessary. Such an approach is more suited to dealing with 
complex problems in some detail. Furthermore, this method offered the advantage of being 
able to clarify certain questions and probe deeper into some responses. Thus, if the 
interviewer is able to establish a rappoM with the interviewee in a face-to-face interview, he 
or she is more likely to uncover issues that would have remained hidden in a postal survey. 
In addition such interviews allow the interviewer to pick up upon non-verbal clues (Healey 
and Rawlinson 1993) and provide the opportunity to gain visual information about the topic 
of study (Oakey 1981). In the context of this project, therefore, tours of the factory and 
research and development facilities provided valuable additional information on the 
74 capabilities of the firm as well as offering the chance to talk informally with the respondent 
which proved to be another important source of information. 
Increasingly, however, human geographers have looked to new forms of qualitative methods 
such as 'focus groups' to collect information about economic and social phenomena. The 
'focus group' is a confusion of the focused interview and group discussion and involves 
groups of people meeting to discuss issues and questions raised by the moderator or 
researcher. Goss (1996) provides an overview of this technique whilst Goss and Leinbach 
(1996), Holbrook and Jackson (1996) and Zeigler et al (1996) provide various examples of 
the situations in which 'focus groups' may be used. The rationale for this approach is that 
ideas are contextual and negotiated and these processes can be explored by this 
methodology. This is an interesting and potentially useful way of collecting data but there 
are significant problems associated with this approach. This is related to logistical 
difficulties and issues concerning the objectivity and control of the information gathering 
process. 
Firstly, the use of 'focus groups' was not thought to be viable because of the logistical 
difficulties of organising meetings. Even for firms that were geographically proximate, it 
would be difficult to find a location and time which senior managers would be prepared or 
able to get to. Indeed, it is highly questionable whether such people would take part in a 
survey which involved them travelling any distance in order to participate. Furthermore, 
senior managers are very busy people. It took a great deal of effort to persuade individuals to 
participate in the research and it is not unreasonable to expect that it would take enormous 
effort to arrange for the senior management of five or six firms to be able to find a mutually 
convenient time to meet. When attempting to obtain information from such people it is 
crucial to be able to fit in with their engagements and it is questionable whether a convenient 
time for a 'focus group' could be arranged. 
The second problem relates to the issue of control of the survey process and whilst this is not 
unique to 'focus groups', it takes on increased significance in this situation. In undertaking 
any survey it is crucial that the interviewer does not influence the responses of the 
interviewee or that the interviewee simply talks about what he or she wants to. It was 
thought that a 'focus group' with five or six senior managers would pose significant 
problems in this regard. In particular, there was the risk that the participants might set their 
own agenda for the meeting or that individual discussions would take place within the group. 
This would mean that the issues of importance to the interviewer would not be discussed. 
In addition to the quality of information provided by this method, there are also concerns 
surrounding the quantity of information that can be obtained through 'focus groups'. This 
study required detailed responses from as many finns as possible. Prior experience and 
75 discussions witli my supervisors and colleagues suggested that respondents would only be 
prepared to give up about an hour of their time to take part in this survey. Given this 
situation there are serious doubts as to the amount of information that could be obtained 
from each respondent in a 'focus group' lasting about an hour. For example, some 
participants might not say very much or may be discouraged from speaking in front of other 
people. They may also be concerned about the lack of confidentiality and loss of knowledge 
to competitors. This was a very real problem because innovation (the subject of this study) is 
crucial to a firm's success and technological advances represent secrets which finris want to 
exploit themselves. There was considerable doubt, therefore, as to whether the use of 'focus 
groups' would encourage the discussion of the information required. 
Fourthly, there was great concern surrounding the reliability and validity of the information 
obtained using 'focus groups'. It was thought that when a number of senior managers of 
rival firms were gathered together, it would be difficult to establish if the participants were 
being honest in their responses. Of course, this must be considered in any survey but it is 
particularly pertinent with regard to 'focus groups'. This is because respondents may not 
want to be completely honest in the presence of their competitors. They may hide facts, 
exaggerate or simply agree with other people purely for convenience. In order to obtain a 
more objective and complete response, it was thought that a questionnaire survey carried out 
with individuals would be the best and most objective way of collecting the necessary data. 
The choice of interview methods 
In order to collect the information required a semi-standardised questionnaire survey was 
devised. This combined elements of the standardised and non-standardised approaches 
outlined in Table 5.3 and a copy of the questionnaire can be found in Appendix I. 
Some of the information required consisted of factual or "hard" data. These data included the 
histoi-y of the firm; details of products produced; financial information; export levels; 
number of employees and so on. This information is essentially unambiguous and 
straightforward and could be obtained by asking closed questions. Such questions are 
characteristic of the standardised approach. At the same time other information was needed 
that was "soft" in nature and concerned opinions, explanations, behaviour and attitudes. 
These data included information on the latest innovation produced by the firm; the problems 
encountered in innovation; the collaborative relationships used by firms and the rationales 
for the way in which innovation was organised. This sort of information was captured much 
more effectively by open-ended questions which allow a more in-depth examination of 
topics of interest. Such an approach is characteristic of the semi-standardised approach. 
76 ill-understood or complex, such as the nature of small firm innovation, the extent to which 
small firms collaborate with other firms and the nature of small firms' relationships with 
their local environment. Schoenberger (1991) notes that non-standardised methods are more 
sensitive than standardised approaches to historical, institutional and strategic complexity, 
particularly during periods of economic and strategic upheaval. Arguably, we are 
experiencing just such a period at the current time, with businesses undergoing a significant 
number of changes to the way in which they operate, as suggested in the discussion in the 
previous chapters. Open-ended questions provide a greater opportunity to explore these 
issues. By way of contrast, in more staictured interviews the interviewee may simply adapt 
his or her responses to fit the categories shown on the questionnaire. Consequently, much 
information may remain hidden because the respondent cannot adapt his or her responses to 
the categories given. 
To summarise, non-standardised face-to-face interview surveys enable the interviewer to 
obtain insights into quite complex and ongoing processes whose effects but not rationales 
are captured in statistical data. McDowell (1992) and Oakey (1981) emphasise the fact that 
this approach enables researchers to get to grips with the particular industry being studied. 
Furthermore, face-to-face interviews provide a visual and mental impression of the physical 
realities of the subject of study which can never be gained from statistical tables or postal 
questionnaire forms. This was particularly important in this study. There was often the 
opportunity to tour the premises when undertaking these interviews and this offered the 
oppoitunity to obtain much information about the organisation and resources of the 
company. 
A pilot study was undertaken of several local (i.e. Hampshire based) firms in order to test the 
questionnaire for problems of interpretation, wording and length. As a result of this study, 
some minor changes in wording and layout were adopted. The main survey was carried out 
from January to August 1995 and in each case interviews generally lasted about an hour. 
It was decided not to tape record the interviews and since this runs counter to the increasing 
use of tape-recorders (within economic geography at least), this approach needs some 
explanation. There is in fact a long tradition of not using tape recorders in social science on 
the grounds that they will either inhibit respondents from speaking in the first place or else 
affect the reliability of the replies. It is argued that people do not necessarily want to be on 
record, even if they are given reassurances of confidentiality. However, in recent years, 
researchers have argued that tape recorders do not appear to inhibit interviewees. This is 
largely an intuitive assessment and it is difficult, if not impossible, to find a rigorous test of 
whether this is the case. It may be that the less obtrusive nature of new miniaturised tape 
recorders are leading to respondents forgetting that they are there. Furthermore, it has been 
argued that respondents tend to concentrate more when talking into a tape recorder and that 
78 the interviewer can listen more carefully and probe responses without having to write notes 
at the same time. 
What is clear, however, is that under certain circumstances, tape recorders can be inhibiting 
and consequently, each case needs to be treated on its merits. Thus, there are recent 
examples of sociologists not using tape recorders in sensitive situations (Law 1991). In the 
context of the UK hi-fi industry the use of tape recorders also proved to be problematical. 
The request to tape record the interviews received an unfavourable response from the first 
set of nrms that were approached. All the respondents that were happy to participate were 
less keen for the interview to be recorded. This may be related to the culture of the industry 
and in particular the secrecy and culture of independence that exists. Furthermore, they were 
concerned of the risk of the leakage of important information concerning the organisation of 
the innovation process (this is discussed in Chapters seven and eight). Given the small size 
of the hi-fi sector and the desire to obtain as high a response rate as possible, it was decided 
not to increase the possibility of non-response by insisting on the interviews being recorded. 
This does mean, of course, that the quotes used throughout this study are not verbatim 
quotes and this needs to be borne in mind. 
With hindsight, it might have been preferable to produce a tape recorder at the last minute 
since interviewees in other sensitive industries (such as the British motor sports industry) 
have not objected to their use (Pinch, personal communication). However, it seems more 
likely, given the widespread hostility to recording in this context, that there is some sector-
specific factor at work here. 
The reliability and validity of the data collected 
Whilst there are clearly some important benefits that the above approach offers in the 
context of studies such as this, there are various factors that need to be taken into account 
when undertaking corporate interviews of this type. In particular, questions concerning the 
reliability and validity of the data collected are important in this regard (Schoenberger 1992, 
1991). The validity of data refers to the meaningfulness of the information collected whilst 
the reliability of the data concerns the question of whether the same results would be 
obtained by two or more people carrying out the same survey. A standardised interview is 
more reliable but non-standardised approaches are more valid in that they allow a more 
comprehensive and detailed analysis of the topic under consideration. Whether these goals 
can be achieved by one approach is difficult to determine, but an awareness of the factors 
that can affect the results obtained from corporate interviews can help to reduce problems of 
reliability in particular. 
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interviewee. Product innovation is cmcial to the success of most firms in many sectors and 
so interviewees may be wary about discussing the topic with "outsiders". In other words 
they aie keen to hide their secrets from competitors and fear that this sort of survey may lead 
to the leakage of important information. Consequently, the confidentiality of all the data 
collected was stressed in the initial letter that was sent to firms, the follow-up telephone call 
and at the stait of every interview. The questionnaire was also designed so as to leave the 
more sensitive questions regarding innovation until later in the interview when a rapport had 
been established between the interviewer and respondent. This strategy worked well but it 
was nonetheless interesting that in a number of cases the respondent was prepared to talk 
more freely after the questionnaire had been put away. Notes of such conversations were 
written up as soon as possible after the interview and much useful information was collected 
in this way. A similar experience was noted by Read (1995). 
The quality of the data collected in corporate interviews depends to a large extent upon the 
rapport built up between the respondent and interviewer. However, this interaction raises 
various issues concerning the control of the interview (McDowell 1992, Schoenberger 1992, 
Owens 1986). Healey and Rawlinson (1993) note that to some extent the interviewer needs 
to let the respondents feel that they control the interview and the information that is given. 
However, it is not desirable to let this reach a situation whereby they discuss issues which 
interest them but which are not of direct relevance to the study. The problem of respondents 
imposing their own agenda on the interview is often encountered in small firms research 
where the owners welcome the chance to talk to other people because this opportunity does 
not often arise in the course of the day-to-day running of the business (Read 1995). The 
process of steering the interview is an important issue but one which requires some tact. 
The problem of interpretation also needs to be considered when undertaking face-to-face 
interviews. To some extent problems of interpretation and ambiguities can be resolved from 
the pilot study, but the interpretation of questions may still vary between respondents. 
Consequently, it is crucial that the interviewer is absolutely clear about what information is 
required and conveys this to the respondent. This is important to ensure that the results from 
each individual interview are compatible. 
A further consideration is the problem of post-facto rationalisation (Healey and Rawlinson 
1993). Most interview surveys suffer from this problem and this one is no exception. This 
concerns the fact that respondents tend to forget past events or lemember them differently to 
the way they actually were. The use of face-to-face interviews in this survey allowed any 
contradictions and inconsistencies that did arise to be challenged and a summary section in 
the questionnaire was designed to check for this. This is less easily achieved in postal 
questionnaires. 
80 market and has taken over from the LP as the dominant recording format. From its launch as 
a seemingly up-market, high technology hi-fi product it has filtered down to widely 
available mini systems. This success is related to technological factors such as the good 
sound reproduction of CDs and low level of background noise (in contrast to both records 
and cassettes). However, market related factors are also important. For example, CDs are 
very much easier to use, providing instant cueing and other features that can be controlled 
remotely. These factors have ensured that CD technology has been widely adopted but 
manufacturers have also benefited because the hardware and software needed can be 
manufactured more cheaply than records and record players. 
Figure 6.1 Compact disc, LP record and cassette sales in millions of units 1975-1993 









(Source: Borwick 1995) 
Similarly, the hi-fi market has been threatened by the development of new forms of home 
entertainment of which home cinema is one (Frost 1995). The idea of home cinema is to 
recreate the sound effects that are achieved in a cinema in the home. For this purpose the 
market has seen the appearance of audio-visual amplifiers and surround-sound speaker 
packages which combine to create the required sound effects. A typical home cinema system 
consists of a television, video cassette player, laser disc or other source, an amplifier and 
five loudspeakers. Two of these loudspeakers are used just like in a conventional hi-fi 
86 Mergers and acquisitions 
The first cost focus strategy involves mergers and acquisitions. These strategies are not new 
in the hi-fi sector. Indeed, these were some of the most common responses to the threat 
posed by Japanese firms in the late 1970s. Leak and Whaifedale, for example, were 
incorporated into the Rank organisation. Such restructuring has continued. The rationale for 
this strategy is the belief that by merging, firms will obtain the economies of scale necessary 
to compete with their larger Japanese rivals. In other words, by pooling their resources fiiTns 
hope to be able to reduce their cost base and thereby become more competitive. At the same 
time, mergers may aid the innovation process as firms pool their research and development 
(R&D) resources and are thus able to innovate more frequently and develop a wider range of 
products which one company alone may not be able to achieve. 
For example, in 1987 Goodmans loudspeakers took over two smaller loudspeaker 
manufacturers. Epos and Mordaunt Short and then in the same year meiged with Tannoy to 
form Tannoy Goodmans Industries Ltd. This merger has led to important cost savings. For 
example, some components were common to a number of products and by buying certain 
supplies in greater volume significant cost savings were possible. Given the increased 
competition from Japanese producers and the pressure to produce less expensive products, 
this has been very important and enables these firms to produce competitively priced 
products. At the same time, this merger created the largest loudspeaker design and 
manufacturing group in the UK (interview survey). One of the results of this strategy was 
the combination of the expertise of the different companies in the innovation process and it 
was noted that there was much intra-fiiTn networking and transfer of personnel. One of the 
innovations resulting from the merger has been the advanced ICT loudspeaker system used 
in a number of new products and which gives the firm a unique competitive edge. 
Mission has benefited in a similar way from acquiring other hi-fi firms. For example, certain 
research and development personnel from each firm in the group are seconded to a central 
R&D laboratory (called the "V" labs) which undertakes research on behalf of all the firms in 
the group. All the firms contribute to the funding of this facility and it is able to conduct 
research which each firm would be unable to undertake alone. In this way the cost of 
innovation to each firm in the group is reduced and the creation of a central manufacturing 
facility has meant the cost of manufacturing products is also greatly reduced. 
The relocation of production 
The second strategy by which a number of firms have attempted to achieve cost leadership 
has been to shift production abroad and in particular to the Far East. Because the cost of 
89 manufacturing products is much cheaper in countries such as China, Taiwan and Malaysia, 
this strategy has enabled a number of British firms to compete more directly with their 
Japanese rivals. Firms 5 and 24 have both subcontracted all production to manufacturers in 
these countries. In the case of fiim 5 (a producer of electronic goods and loudspeakers), the 
design of all new products is undertaken in-house. The design for any one product is then 
sent to a number of manufacturers who are asked to quote a price for producing that product. 
A manufacturing agreement is then signed with one firm. The result of this strategy is that 
firm 5 can compete head-on with various Japanese firms but aiso it does not have the 
expense of maintaining and upgrading any manufacturing facility. Firm 24 (a small producer 
of electronics and loudspeaker products) has adopted a similar strategy in order to compete 
with the Japanese. Its strategy involves producing all its products in the Far East but also 
subcontracting the design of all products to U.K. based specialist audio consultants. Its 
electronics components are thus designed by firm 6 and another London-based amplifier 
producer (not included in this survey). By operating in this way, the company succeeds in 
producing products of a very high quality but at a low price. Indeed, this firm is very much a 
"hollow" or virtual company and only employs 7 people directly. Like fiiTn 5, therefore, 
firm 24 does not have to continually invest in any manufacturing facility nor does it have to 
cover the costs of an in-house R&D department. 
Both firms have successfully adopted a "cost focus" strategy. The products that they produce 
are of a high quality but at the same time undercut even the products of various Japanese 
firms. In other words they are serving a narrow market sector and competing aggressively on 
the basis of cost advantages. This is not to say that other firms have not attempted to 
compete on price and reduce their cost base, but, firms 5 and 24 have undergone much more 
radical organisational changes in order to compete in this way. Indeed, they are building 
their long term competitive advantage upon this "cost focus" strategy. 
Hi-fi firms and the differentiation focus strategy 
Most other hi-fi firms have continued to base their competitive advantage upon 
differentiation focus. In the past firms concentrated on producing very high quality 
equipment with a strong emphasis upon sonic performance. Many UK hi-fi firms have 
continued to pursue such a strategy albeit combined with a strategy of diversification into 
new product sectors. For example, UK firms have firstly begun to develop hi-fi products 
which appeal more directly to mass market tastes and secondly have used their expertise to 
develop new types of products for the new home cinema and multiroom markets. 
90 Many hi-fi firms have developed products vyhich appeal to mass market tastes. This is 
because the market for hi-fi products is now very different to that which existed 15 years ago 
(interview survey). In particular there is not the same demand for expensive hi-fi aimed at 
producing the best possible sound quality. For example, Firm 10 (a large loudspeaker 
manufacturer) had introduced the first in a series of loudspeakers designed specifically for 
the mass hi-fi audio market. This firm had traditionally concentrated on producing high 
quality audio loudspeakers. This new product has been very successful and the GFK market 
survey figures for March 1995 (shortly after the product was introduced) show that it outsold 
its competitors by two to one and later the same year by more than four to one (What Hi-Fi? 
July, August and October 1995). 
The producers of electronic components (amplifiers, tuners, CD players) had also responded 
to the growth of the market for cheaper hi-fi products. It is in this field in particular that 
Japanese companies such as Kenwood, Aiwa, Sony, Technics and Pioneer have reshaped the 
hi-fi market and captured market share from British producers. Many British firms therefore 
had recently introduced high quality but competitively priced products. For example, firm 7 
(a medium sized producer of electronics and loudspeaker products) has gained international 
acclaim for its range of hi-fi components but has recognised the need to offer a range of high 
quality but more affordable products. It has thus used its expertise to develop a lower priced 
range of amplifiers, CD players and tuners to compete in this sector. Firm 4 (a small 
electronics producer) has made a similar move. This firm is famous for its range of valve 
amplifiers but it too realised the need for a volume range of products to cater for the 
development of the market towards lower-priced products with more universal appeal. 
The second differentiation strategy has involved diversification into new market sectors. 
One of the most important changes facing firms has been the development of digital 
electronic products such as compact disc players (CD) and digital to analogue converters 
(DAC). Table 6.1 shows that 23 CD and DAC products were developed by various firms in 
this survey. Most firms that produce electronics products (such as amplifiers) have now 
moved into the production of CD players. Firm 7 (a producer of both electronics and 
loudspeaker products) has developed a range of CD players whilst firm 41 (a large 
manufacturer of electronics and loudspeaker products) has done the same. Even firni 44 (a 
small producer of electronic products), although still producing record decks, has developed 
a range of CD players in response to this change. Consequently, there are now only a few 
firms which produce record decks and on the whole these tend to be smaller firms such as 
firm 19 and a number of firms not included in this analysis such as Michell and SMB. 
The second area where many hi-fi firms have directed their research efforts is in the audio-
visual or home cinema field. Table 6.1 shows that firms developed 21 new products 
(including home cinema loudspeakers and amplifiers) to exploit this market sector. Firms 3 
91 market was becoming more important and that it was the only area which was showing 
significant signs of growth. Figures for the growth of this market sector are hard to come by, 
but firms were in no doubt that this was potentially a huge market. However, other firms, 
such as 3 and 26 admitted that they had underestimated the demand for their new home 
cinema products in the U.K. and in various export markets. 
Table 6.1 shows that three firms were also beginning to exploit the multiroom market. This 
technology enables the user to have loudspeakers (which can be concealed) in any room in 
the house but which can be controlled from the one hi-fi system. This market has taken off 
in the United States but has yet to do so in the same way in Europe. Nonetheless, a number 
of firms had all developed the loudspeakers or the electronics needed to operate such a 
system. There is little radical in the technology being used in these products but it is an 
example of firms using their knowledge and expertise in an innovative way, analogous to the 
way in which Sony took the cassette deck (a mature technology) and created the Walkman 
(Swan 1993). This strategy of diversification has been crucially important in order to 
compete and has been important in other sectors (Coopers and Lybrand 1997) and this has 
been successfully combined with a strategy of differentiation. 
Summary 
UK hi-fi firms have adopted a variety of responses to the competitive pressures they face. 
Some firms have decided that the cost focus strategy involving organisational and product 
innovations offers them the best opportunity to compete more directly with their Japanese 
rivals whilst other firms have continued to differentiate themselves from competitors whilst 
at the same time diversifying into new product markets. There are problems with this 
framework suggested by Porter, not least of which is the fact that firms may adopt a 
combination of the strategies identified. Furthermore, it may be difficult to categorise the 
competitive strategies chosen by firms in this way. However, it is not the aim of this study to 
specifically evaluate this model of competitive advantage. The purpose of the above 
discussion was to demonstrate that whichever competitive strategy or combination of 
strategies firms have used, product innovation is of crucial importance. The next sections 
consider how these firms innovate successfully and what factors are most important to this 
success. 
93 The development of loudspeakers shows a similar pattern. There are basically two types of 
loudspeaker, the moving coil and electrostatic. Certain engineers, such as Peter Walker who 
founded Quad, have developed electrostatic loudspeakers, which produce a very clear sound 
but which are not economical to mass produce (Humphries 1996; interview survey). For a 
number of reasons, therefore, the moving coil loudspeaker has become the accepted format 
for relaying the sound reproduced by hi-fi components. Its success is related to a number of 
market and technological factors. For example, the bass response of moving coil 
loudspeakers was much superior to that of the electrostatic and the nature of the construction 
process is such that moving coil loudspeakers can be produced much more economically. 
The lower cost of manufacture results in lower prices for the consumer and has been 
impoilant in accounting for the market acceptance of the moving coil loudspeaker. As a 
result of these factors, the moving coil loudspeaker has become the accepted loudspeaker 
foiTnat and much research has been directed at improving the sound produced by this 
product. Firm 29 noted that the moving coil loudspeaker was 
"the most cost-effective and efficient solution in the quest for listening to music. It is 
therefore in the interests of this firm and the industry more generally to keep the 
status quo...and it would prove costly to the firm to introduce more radical 
innovations". 
Other loudspeaker firms expressed similar opinions to that noted above. Consequently, firms 
were using their accumulated expertise in order to innovate. Such accumulated knowledge is 
crucial to innovation (Dosi et al 1988, Massey et al 1992, Mole and Elliott 1987). This 
expeitise results from both public knowledge concerning technology which exists within the 
hi-fi sector and partly tacit fiim-specific knowledge that comes from producing hi-fi 
products. Many firms noted that their ability to innovate largely reflected the experience and 
knowledge gained through producing hi-fi products over many years. This is examined in 
more detail in the next section. 
At the present time, the possible successor to the moving coil loudspeaker is being 
developed. This is a revolutionary flat loudspeaker which has been developed independently 
by two unrelated Cambridge companies NXT (pait of the Verity Group) and Noise 
Cancellation Technologies (NCT) (Borwick 1996, Howard 1997, Redhead 1996, What hi-fi? 
November 1996). The designs of both companies are derived from defence projects into 
aircraft cockpit noise cancellation projects. These flat loudspeakers consist of a very stiff 
plane surface which, when driven by one or more integral moving coil or other transducer, 
radiate sound uniformly across its surface. The development work is still continuing and the 
firms involved estimate that it will be another one or two years before this technology is 
widely available. Both firms have applied for a number of patents and intend to license the 
product to other firms. The versatility of flat loudspeakers: the wide variety of applications 
95 and the fact that they will allegedly be cheaper to produce than moving coil loudspeakers are 
important factors that may contribute to this technology launching a new trajectory in 
loudspeaker design. 
This portrayal of the innovation process suggests that technological and market 
developments are important for innovation in the hi-fi sector, as suggested in the first, 
second and third generation innovation models. However, these factors alone cannot account 
for why certain firms are able to successfully respond to the various pressures that they face. 
All firms are subject to the same market developments and technological changes but not all 
firms are able to successfully react to these developments. The next section examines the 
factors that are important in enabling UK hi-fi firms to innovate and thereby respond to the 
pressures they face. The discussion begins by considering factors within the firm such as the 
technological capabilities of key personnel and company attitudes to innovation which have 
received little attention in the analysis of innovation thus far. 
Figure 6.3 The factors identified by hi-fi firms which contribute to their ability to 
innovate 
Success factors 
KEY TO SUCCESS FACTORS: (I) People (key individuals) with technological expertise; (2) Specialising in 
hi-fi field aids innovation process; (3) Company support for innovation and acceptance of risk; (4) Meeting 
market needs; (5) The use of product development teams in the innovation process; (6) Using the expertise of 
other firms and organisations; (7) Using CAD-CAM technologies to speed up the innovation process. 
(Source; Interview survey) 
96 amplifiers in the new home cinema product from firm 30 (a large producer of electronic and 
loudspeaker products) were developed by an engineer who has spent most of his life 
developing such equipment. Innovation is thus often the result of the expertise of one or two 
individuals. Firm 1 (a small producer of electronics products) stated that 
"For other firms as well, products tend to be the vision of one or two people, who 
have their own aims, ideas and standards" 
In this context another firm (a medium sized producer of both loudspeakers and electronic 
products) noted 
"We have the necessary skills in-house as far as the core part of our business is 
concerned. This is the case for many other hi-fi firms. Furthermore, these firms all 
have their own idea of what is right, how to do things and what to produce" 
Much of the expertise needed for the design and development of products, therefore, is held 
within individual firms and very often by key personnel. 
The development of the UK hi-fi industry in the past can be attributed to the pioneering 
efforts of individuals such as Gilbert Briggs (Wharfedale), Peter Walker (Quad), Ted Jordan 
(Goodmans) and Raymond Cooke (KEF) (Borwick 1995). These pioneers were followed in 
the 1970s and 1980s by a large number of enthusiasts who started their own firms. Ivor 
Tiefenbrun founded Linn in 1970; Nairn was founded in 1969 by Julian Vereker; Farad 
Azima founded Mission in 1979; John Bowers founded B&W in 1966; Arcam was staited in 
1976 by John Dawson and Meridian was founded by Bob Stuart and Allan Boothroyd in 
1975 (interview survey). These people have been responsible for the development of hi-fi in 
the UK and for much innovation. 
It is somewhat surprising that the role and importance of people in the innovation process 
has been neglected in the models designed to explain successful innovation. One of the most 
important factors enabling hi-fi firms to innovate was the presence of people who were 
experts in certain technological fields. This finding is similar to that of Carter and Williams, 
who as long ago as 1957 recognised the importance of a technologically qualified staff for 
successful innovation. More recently, Cohn (1980), Simmie (1996) and Sundbo (1991) 
concluded that innovation was achieved by people and that the possession of technically 
qualified people was a crucial element in the innovation process. This conclusion may seem 
to be rather simplistic or obvious but it has been largely ignored in the models of innovation 
that were discussed in Chapter two. In the UK hi-fi industry innovation was the result of 
people's abilities and expertise. It is such 'innovator-entrepreneurs' who are the source of 
new ideas or new ways of doing things. This is a somewhat intangible factor in that it 
suggests that what is in the minds of individuals is cmcial to innovation. In this respect 
98 innovation is a 'black box' (Mowery and Rosenberg 1982) in that the expertise for 
innovation resides in the minds of certain individuals. At this point it should be noted, 
however, that the context in which such people work is important. In other words, the 
community of knowledge of which they are part is important in contributing to their ability 
to innovate. This is examined in more detail in Chapters seven and eight. 
Nonetheless, any new model of the innovation process should place the individual at the 
centre of the innovation process in contrast to the models developed thus far which 'under 
socialise' this process. This is because it is the expertise and abilities of people which 
enables firms to innovate successfully. 
The advantages of specialising in the hi-fi field 
Successful innovation also appeared to be related to the fact that firms specialised in the 
development of particular hi-fi products. Baxter (1995) and Wagstyl (1996a) note that those 
firms which specialise in certain activities have benefitted in terms of competitiveness and 
innovation. Many hi-fi firms have concentrated on the design and production of hi-fi 
equipment and consequently are experts in this area. Much of the expertise needed to 
develop new products was held within the firm (Feldman 1994) and in a number of cases by 
certain engineers or designers (as discussed above). Both large and small firms had built up 
their internal capabilities and had invested in internal R&D facilities. Firm 3 (a small 
loudspeaker division of a larger firm) noted that 
"We have considerable in-house expertise and 65 years experience of loudspeaker 
design and manufacture. Many of the engineers have worked in this industry all their 
lives and are experts in their field" 
In addition, this firm had invested heavily in in-house research, design and engineering 
facilities and had just invested in a new CAD system. When it moved to these (purpose-
built) premises it also built an anechoic chamber and purchased digital acoustic measuring 
equipment. As a result, this firm did not need to obtain help from other firms. 
These sentiments were echoed by many other firms, large and small. The fact that many 
engineers had worked for some time in the industry, and thus had much expertise, was seen 
as particularly important. Fiim 10 (a large producer of loudspeakers) argued that 
"We have built up extensive in-house skills, expertise and ways of doing things, and 
have invested heavily in R&D. This is a specialised field and in order to compete 
99 you need to be self-sufficient. The skills possessed by a firm and the technology that 
it develops are key elements in the competitive position enjoyed by a firm" 
Similarly, fimi 5, a small but highly successful producer of a whole range of hi-fi 
components noted that 
"there is much internal expertise as far as product development is concerned. Many 
designers have much experience of this sector and very often have worked in the 
industry all of their careers. Innovation, therefore, is very much internally driven" 
Firm 25, one of the oldest companies in this sector which makes both loudspeaker and 
electronic products noted 
"The company is famous for innovation and technical excellence and has a history of 
innovation. The expertise needed is in-house. True innovation does not come from 
collaboration. The most inspired work comes from small groups and not from 
formalised and disciplined ventures which suppress good ideas. Hence we have 
invested heavily in in-house R&D" 
Just as investing in people was seen as crucial to firm success, investment in R&D facilities 
was common for many of the larger firms in the study. Firm 26, which produces a large 
range of hi-fi products, noted that 5% of its turnover of fSm was directed to R&D. This was 
seen as essential given that it was the source of all new products. Similarly, firm 41, one of 
the leading UK producers had also created a large R&D facility in its new factory and 
invested some flm per annum in R&D (this is discussed in more detail later). Consequently, 
the second factor which is crucial in accounting for the success of UK hi-fi firms is their 
focus upon the production of hi-fi equipment and the subsequent accumulation of 
knowledge within the firm. 
The importance of learning-by-doing 
These findings suggest that there is some support for the view that firms have been able to 
innovate as a result of (von Hippel 1988). Innovation in these hi-fi firnis 
was, to some extent, seen to result from the very process of using, improving and producing 
things, overcoming problems and meeting customer requirements. Such activities all 
contributed to the "tacit" knowledge held within each firm. The importance of such 
knowledge was emphasised in the technological paradigms and trajectories theory. This 
knowledge is not pure scientific knowledge but consists of codes, practices and know-how 
concerning production techniques, trouble shooting and technological developments. It 
100 appeared that the hi-fi fiims studied possessed a vast range of technological knowledge, 
embodied not so much in published literature as in the minds of their employees. Massey et 
al (1992) note that this encompasses implicit, wordless and pictureless knowledge embodied 
in engineering judgement and workers skills, which is the result of individual practice and 
experience. The fact that such knowledge is difficult to quantify does not mean that it is any 
the less knowledge or that it is any less significant to product innovation. Through the very 
process of designing loudspeakers, therefore, firms were able to refine and develop their 
product ranges. For example, firm 30 (a large loudspeaker and electronic products 
manufacturer) has recently launched a revolutionary flat loudspeaker product. This was 
possible through the accumulation of expertise in-house and the investments it has made in 
R&D activities, but no less important, was the process of experimenting with loudspeaker 
design. 
The significance of people, the importance of specialisation and learning-by-doing suggest 
that the first generation model of innovation incorporates some of the key processes at work. 
There can be no doubt that the technological advances are important for innovation to occur. 
More specifically, the technological resources held by each firm are crucial in its ability to 
exploit technological advances (Cooper 1980, Oakey 1994, Rothwell 1993). However, 
whilst the ability of the firm to exploit technological developments is important in product 
innovation, successful innovation is also characterised by meeting market demands or user 
needs and this is discussed later in this chapter. 
Top management support for innovation 
In addition to possessing the necessary human and technological resources for innovation, it 
is important that senior management are committed to innovation, regard innovation as an 
essential part of long term corporate strategy and accept the risks that are an inherent 
element of innovation. This is true in the hi-fi sector and can be seen in the levels of 
investment in R&D by each firm and in a more intangible factor, namely the acceptance of 
risk or failure of product innovations. 
Firstly, many firms had invested heavily in R&D. Table 6.2 shows the level of R&D 
expenditure by size of fiiTn. On average the firms included in this survey allocate some 15% 
of turnover to the research and development of new products. There is, of course, great 
variation within this figure with eight newly formed small companies (including 9, 11, 32, 
33, 38) investing a large percentage of turnover back into the company in order to develop 
the business and in particular expand the product range. For these firms R&D expenditure is 
equivalent to more than 25% of company turnover. 
101 to have been successful. This firni is now the largest producer of loudspeakers in the U.K 
and has come up with a series of innovations in the field of cone design and cabinet 
construction. Turnover in 1993 reached some f 19m and although U.K sales are good, almost 
97% of production is exported to 53 countries. 
The second indicator of top management support for innovation is the acceptance of risk and 
product failure. This concept is rather more intangible than that discussed above but is no 
less important. Given the uncertainty and complexity surrounding the innovation process 
this support for and culture of innovation that exists within hi-fi firms is a crucial factor in 
their success. The interview surveys revealed the fact that the process of innovation and 
developing new products is an area of economic behaviour in which uncertainty and 
complexity are absolutely central characteristics. Furthermore, this was something that had 
to be accepted by each firm. Thus firm 15 (a large loudspeaker manufacturer) noted that 
"ideas take time to be incorporated into new products...innovation is a messy 
process, ideas are produced in a haphazard fashion, you cannot force it" 
Other firms noted how complex the innovation process was and that it was important to 
provide an environment which encouraged innovation. Firm 25 (a medium sized producer of 
electronics products) stated that 
"innovation is a highly complex process...[and the firm needs] to provide an 
atmosphere for innovation, the most inspired work comes from small groups rather 
than formalised ventures which tend to suppress innovation" 
Similarly, firm 39 (a medium sized manufacturer of electronics products) and firm 41 (a 
large producer of loudspeakers and electronic products) noted that it was difficult to quantify 
or qualify exactly how innovation occurs but that it was seen to be pailly a result of the 
culture of the company and the importance attached to research and development. 
This acceptance of the risk and uncertainty in innovation may be illustrated with the 
example of two firms whose products had not been as successful as hoped but this had in no 
way reduced company commitment to innovation. The latest product launched by firm 28 (a 
small producer of loudspeakers), therefore, had not sold as well as had been hoped because 
of the physical design of the product and because not enough effort was made in the 
marketing of it. Consequently the firm has changed the way in which new product 
development is carried out and has taken on a full-time marketing employee. Similarly, firm 
37 (a large loudspeaker manufacturer) had not experienced the success anticipated from a 
new home cinema / lifestyle loudspeaker. This failure has not prevented the firm from 
developing other new products but the marketing of products has been reviewed. Included in 
103 this has been an alliance with Marantz (which produces electronic goods) for the European 
market. 
The success of hi-fi firms can be largely attributed to the expertise of individuals, the 
accumulation of knowledge within the firm and the way in which innovation is organised. 
At the same time, however, the significance of top management support for innovation 
cannot be underestimated. Many UK hi-fi firms devote substantial sums of money to R&D 
but also attempt to create an 'innovation-accepting' company culture in order to foster 
innovation. 
Figure 6.4 The importance of various market-related factors for innovation 
Success factors 
KEY TO MARKET SUCCESS FACTORS: (1) New market sectors; (2) Counter competition; (3) Financial 
return; (4) Export potential. 
(Source: Interview survey) 
The importance of meeting market needs 
The results of this study suggest that an important factor which accounts for the continued 
success of British hi-fi firms is their response to market changes. Figure 6.3 shows that 35 
firms noted that market needs was a very important factor in the development of their new 
product (interview survey). In addition, firms were asked to rank the importance of a number 
of market-related factors in introducing their latest product. Figure 6.4 shows the number of 
firms which rated this selection of factors as being "very important" or "crucial" to product 
innovation. The need to exploit new market sectors, financial return and export potential 
104 figure prominently in this regard. These factors were important for both smaller and larger 
firms in the survey and for producers of electronics products and loudspeakers. 
It was clear that meeting market demands was crucial to new product success. Since the 
emergence of Japanese firms, the development of digital technologies, home cinema 
products and budget products has been important in order to compete. The most successful 
firms were thus developing products with these markets in mind. Indeed, the public were no 
longer seen as the "hapless bystander or simply the recipient of scientific advances and 
technological innovation" (Newby 1992 pi I). This finding is unsurprising and other studies 
have shown that successful innovation is characterised by a careful consideration of user 
needs (Banbury and Mitchell 1995, Bidault and Cummings 1994, Rothwell 1993, Thwaites 
andWynarczyk 1996). 
Although both loudspeaker manufacturers and electronics producers had developed some 
radically different new products, they had done so with a view to the potential sales and 
need that existed for such products. In other cases, market demand was a more significant 
factor and little technological innovation was required on the part of the firm in order to 
launch the new product. For example, the new amplifier and remote control unit introduced 
by one of the firms utilised brand new circuits and software technology which were clearly 
not the result of consumer demand nor was it developed in response to competitors products. 
Rather, this product represented a world first and has no equivalent (interview survey). 
However, whilst technological developments were crucial in the creation of these products, 
the film only launched them because they believed that these products would sell. This 
finding is unsurprising and is highlighted in the first, second and third models of the 
innovation process. The commercialisation of inventions (which in this context is what 
innovation is) must exploit market needs. However, to some extent, the importance of this 
factor has been neglected in discussions of innovation. For example, in the context of the 
motor vehicle industiy, meeting market needs is central to innovation and helps to explain 
why the Ford Transit has succeeded where the Sinclair C5 has failed. 
Similarly, another firm has just launched a new type of audio-visual product. This new 
product comprised the stand for a television set and spaces for a video cassette recorder, CD 
player or laser disc player. In addition, however, it contains all the amplifiers needed for hi-
fi and home cinema listening and a remote control unit that can be used to control all the 
programme sources connected to this new product. Although the technology in this product 
is largely derived from other products developed by the firm, it is used in an innovative way. 
The market for such a product does exist, but has not been exploited before and only 
indirectly have articulated customer needs led to the development of such a product. It is 
important to realise, therefore, that on the whole new products are the result of firms' 
technological capabilities and achievements matched with a consideration of market demand 
105 and needs. The consideration of user needs is the fouilh key factor explaining the success of 
UK hi-fi firms. 
Summary 
The key factors which explain the success of the UK hi-fi sector are the technological 
expertise of key individuals, the fact that hi-fi firms specialised in the development of hi-fi 
products (and were thus learning-by-doing), top management support for innovation and 
meeting market needs. However, in order to fully evaluate the importance of these factors 
the next sections examine the significance of organisational innovations such as the use of 
product development teams, the use of CAD-CAM technologies and the extent to which 
other firms and organisations are involved in the development process. These factors were 
central to the fourth and fifth generation models of the innovation process (discussed in 
Chapter Two) but their importance to innovative small firms needs to be established. 
Furthermore, this study attempts to discover just how critical these developments are in 
successful innovation compared to the factors discussed above. 
The importance of product development teams for innovation 
The use of product development teams has been associated with the rapid and successful 
product innovation of Japanese firms (Dodgson 1994, Freeman 1988, Rothwell and 
Dodgson 1994, Rothwell 1993). Such teams are made up of personnel from different 
company functions and consequently communication is easier, problems resolved more 
quickly and time to market is reduced. The findings of this study are outlined in Figure 6.3 
which shows that such teams were only used by 15 firms (interview survey) and as Figure 
6.5 shows, it tended to be the larger hi-fi Unns (those employing 51 or more employees) that 
used product development teams in order to innovate. There are a number of reasons for 
this. To begin with, larger firms may be responsible for developing a wider range of 
products and may be involved in the development of several different products at the same 
time. Product teams offer these firms the possibility to speed up the innovation process and 
reduce the problems that can occur at different stages of the process. 
To illustrate, firm 26 (which employs 127 people) had introduced product design teams 
because of the need to innovate quickly. This firm noted that this approach aids 
communication between different functions and so speeds up the development process. The 
latest product introduced, therefore, was developed in ten months which was a short period 
of time given the technological developments that it embodies. Similarly, firm 37 (a 
106 The development process in such firms is naturally team based in any case. Such thoughts 
were echoed by firm 29. a loudspeaker firm employing 14 people, whose Managing Director 
remarked that 
"product development is very much a team effort anyway...in smaller firms 
teamworking happens naturally...everyone is involved in the development process as 
soon as possible, it works better that way". 
Some smaller firms had adopted more formal team working strategies. For example, the 
innovation process in finn 20 (a electronics producer with 23 employees) was characterised 
by product teams made up with staff from research, marketing and manufacturing. This may 
be accounted for by some extent from its link up with a larger hi-fi manufacturer. Thus the 
practices that were operated by this larger firm had been implemented in this firm in an 
attempt to improve the innovation process (interview survey). Another slightly larger firm 
(19 which employs 41 staff) also had product teams which was seen as important to 
innovation. In this case as well, the mindset of the owner was important as was the training 
he had received whilst working for a larger manufacturing firm. 
Functional integration or teamworking was important in enabling firms to develop products 
more quickly but also ensuring that the problems of commercialising new ideas was 
reduced. This is all the more significant given the need to continually introduce new 
products in order to be seen to be competitive. However, such teamworking was mostly 
adopted by larger firms which face greater problems of communication across functions and 
which may be working on a number of new products at the same time. For smaller firms, 
internal communication represents less of a problem and formal product teams were simply 
not necessary because they tended to develop naturally in these firms. 
Innovation and effective external linkages 
In addition to internal organisational changes it has been suggested that innovation may be 
aided by linking up with certain other firms. The extent to which firms collaborated in the 
innovation process is discussed in more detail in the next chapter. At this stage it should be 
noted from Figure 6.3 that 40 firms identified the forging relationships with other firms as 
being important in the development of their latest product. This finding is consistent with 
other studies (Ahern 1993, Dodgson 1994, MacPherson 1995, Shaw 1994, von Hippel 
1988). 
In the main this involved closer vertical links with suppliers. As far as loudspeaker 
manufacturers were concerned, closer relationships with drive unit suppliers, cabinet makers 
108 and in some cases plastic injection moulders had been developed in order to improve the 
performance of the product and also to reduce development costs and time to market. In the 
field of electronics similar links were observed. Many of the firms in this area had developed 
partnerships with suppliers of printed circuit boards and metalworking companies in order to 
improve the development of new products. This reflects the fact that firms cannot be experts 
in all the areas that are important to them and that they need to access external expertise. The 
nature and extent of such collaboration is discussed in more detail in the next chapter. 
Those films which had not forged particularly close linkages with other firms were 
characterised by the similar organisation of innovation. Firm 6 (a small electronics and 
loudspeaker producer) noted that 
"collaboration means working with another firm in the same sector in order to 
develop a new product. We have never done this and are unlikely to do so. It goes 
against the culture of the company...our relationship with suppliers may be close but 
it does not really represent collaboration. Rather it is simply a financial transaction 
with suppliers being asked to supply a component to a certain specification". 
This firm did have linkages with external firms but they did not represent collaborative 
ventures and suppliers were not involved in the innovation process. These thoughts were 
echoed by firm 22 (a medium sized producer of electronics products) 
"we are unlikely to collaborate with other hi-fi firms or suppliers. This is a very 
specialised business, the expertise for innovation is very much in-house...we are keen 
to keep any technological secrets closely guarded and do not want others developing 
our technology". 
Similarly, firm 35 (a loudspeaker producer) had a unique approach to loudspeaker design 
and thus did not involve other firms in the innovation process 
"Only when the mathematics and physics of the loudspeaker are correct will it sound 
right. I have been working for 14 years on these issues and trying to solve the 
mathematics of loudspeaker design, this latest product is the result of some of this 
effort". 
It was noticeable, therefore, that the organisation of innovation in these firms was different. 
More than other firms they were particularly keen to retain control over the innovation 
process. For most of the other firms in the survey, although innovation was also largely 
internally driven, relationships with other firms played a more important role in the 
innovation process. The next chapter examines these relationships in more detail. 
109 CAM systems of all the firms that were interviewed. In the case of firm 30 both the technical 
and aesthetic designs of loudspeakers and electronic products were carried out on such 
systems. Product development cycles had been drastically reduced as a result. Firm 43 (a 
loudspeaker producer) had involved another firm with expeitise in computer-modelling and 
stereo lithography to design the appearance of its new loudspeaker products. Although this 
was expensive, it was much quicker than making a mock-up of the new products and was 
crucial in getting the products to market quickly. Clearly, the use of such systems was 
important in the innovative success of these finns. In particular, firms benefitted from being 
able to reduce the time taken to develop new products. 
The ability that this technology affords to firms in terms of innovating more frequently is a 
crucial element in a firm's competitive strategy. Many firms noted the increased need to 
constantly update or replace existing products in order to remain competitive. Thirty-nine 
(86%) of the firms in this survey had launched new products during 1994 and a large 
propoilion (42%) during 1995 (interview survey). Firm 5 (a small producer of loudspeaker 
and electronics products) for example, argued that hi-fi 
"is a rapidly changing market [where firms] need to constantly develop new 
products. Product development takes one to two years and the life expectancy of 
products is about two to three years...[whereas] it used to be four or five years." 
These thoughts were echoed by fiiTn 7 (a medium sized producer of electronics and 
loudspeaker products) and firm 30 (a large loudspeaker and electronics manufacturer) 
respectively 
"[We] used to be able to introduce one or two new products per year but in order to 
survive now, we need to update old products or launch new ones much more 
regularly." 
"[Our] previous budget loudspeaker range was very successful, but you cannot keep 
a product going for ever...a fiim needs to continually develop new products in order 
that it is seen to be keeping up-to-date and up with the competition." 
The revenues generated by the latest products introduced by many hi-fi firms fui-ther 
demonstrates the importance of frequent product innovation. On average the latest product 
launched by the firms in this study represented just under 30% of a firms' sales. This result 
is similar to that of Milne (1991) who discovered that for hi-fi firms founded before 1975, 
68% of sales revenue was generated by products introduced within the past five years. Given 
the need for more frequent product innovation in order to compete, the use of technological 
aids have played an important role in innovation for some firms. On the whole this has 
tended to be the larger hi-fi firms that have the financial resources to invest in CAD and 
1 1 new ideas. Furtliermore, innovation also appeared to partly result from learning-by-doing 
and the very process of producing hi-fi equipment. These activities ensured the continued 
accumulation of expertise and know-how within each firm which were crucial in enabling 
them to remain innovative. However, whilst technological expertise was important for 
innovation so too were market trends. In no case did a firm ignore the demands of the 
market place in the development of their latest product. 
These factors are the most important in contributing to successful innovation in the hi-fi 
sector. This is all the more evident when one considers the impact of organisational 
innovations highlighted in the fourth and fifth generation innovation models such as the use 
of product development teams, the use of CAD-CAM technologies in the development 
process and the use of external expertise. For example, product development teams were 
only important in 15 firms and these tended to be the larger firms in the survey. Smaller 
firms were inherently more flexible and communication between functions was much easier 
and quicker. Consequently, the use of formal teams was unnecessary. This finding calls into 
question the significance of the fourth generation model of innovation because it does not 
account for the organisation of innovation in small firms. Similarly, the use of CAD-CAM 
technology was only evident in 50% of firms. Whilst this ceitainly enabled firms to reduce 
the development time for new products and thus offered them an important source of 
competitive advantage, it was no substitute for having employees with the necessary 
technological expertise and know-how to develop new ideas. In other words, these 
organisational innovations cannot fully account for successful innovation. 
The final organisational change involves the use of external expertise and was much more 
important in contributing to successful innovation in the hi-fi sector. There is a simple 
explanation for this if one considers the nature of such linkages in more detail. These 
linkages are characterised by the search for the knowledge and expertise of other people. It 
was seen that the expertise of people within the firm was crucial in enabling innovation to 
occur. In some cases the firm may not possess all the skills needed to innovate and so it has 
to obtain the necessary information from other firms. Thus external linkages offer firms one 
way of accessing the knowledge held by other people and which is important in enabling 
them to innovate. This finding is crucial because the environment in which people work is 
vital in enabling them to innovate. Thus, whilst individuals may be responsible for 
innovation, the network of resources that they are able to draw upon is equally significant 
and is examined in Chapters seven and eight. 
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These findings can be incorporated into a new model of the innovation process which is 
shown in Figure 6.7. This model places individuals at the centre of this process. These 
'innovators' have a thorough understanding of new and existing technologies and of user 
needs (called 'technological understanding'). Such people draw upon their substantial 
experience and those of their colleagues (within and outside the firm) in the innovation 
process and in doing so this opens up new possibilities and ideas. In turn, the ability to 
innovate and to access knowledge and expertise is facilitated by corporate conditions for 
innovation and the extent to which an 'innovation-accepting' culture is present within the 
firm. Under such conditions individuals involved in the innovation process have time to 
develop their ideas, to experiment and to network with colleagues. Together, the interaction 
of these factors produces new ideas, be they radical or incremental, which are then 
developed through an essentially simple development process. This encompasses R&D, the 
development of prototypes, manufacturing and marketing. Importantly, Figure 6.7 shows 
that the results of this process (new products) are fed back into the innovation process. Thus, 
the people responsible for innovation can see what products are successful or unsuccessful 
and re-direct their efforts accordingly. This view of the innovation process draws upon the 
product space model of innovation (Cawson et al 1993) and places people at the centre of 
the process. This is what innovation research needs to do if it is to fully understand 
I 14 innovation and account for the success of firms. Innovation is the development of ideas and 
knowledge by people both within and outside the firm. Thus, when the knowledge needed 
for innovation is not present in-house firms need to collaborate and draw upon the resources 
of the knowledge community in which they are situated. The next chapter considers how 
firms attempt to acquire the expertise of people in other firms in order to innovate. 
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The aim of this chapter is to examine the nature and significance of inter-firm collaboration 
in the innovation process in hi-fi firms. The results of the previous chapter showed that 
whilst conditions within the firm are important for innovation, so too are a fiims' external 
relations (Dodgson 1993, 1994). Indeed, developments in the nature of inter-firm 
relationships have attracted much attention recently (Ahern 1993, Blackwell and Eilon 1991, 
Botkin and Matthews 1992, Jarillo 1993, Kaye 1995, Mariti and Smiley 1983, Oakey et al 
1988, Yoshino and Rangan 1995). However, such research has tended to concentrate upon 
large firms (Cho 1996, Jarillo 1993) and little consideration has been given to the problems 
of collaboration for smaller firms (Bidault and Cummings 1994, Dickson et al 1989, Forrest 
1990, Gomez Arias 1995, Houlder 1995, Rizzoni 1991). Furthermore, only limited attention 
has been given to the role played by business cultures in different countries in influencing 
the extent of inter-firm collaboration (Botkin and Matthews 1992, Imrie 1994, Lash and 
UiTy 1993). 
Consequently, this chapter examines the extent to which hi-fi firms enter into collaborative 
relationships in the context of the innovation process. The first aim of this chapter is to 
establish the importance of collaboration in a successful small firm sector. This is important 
because of the emphasis which the fifth generation innovation model gives to collaboration 
in the innovation process. However, there remain doubts about the significance of 
collaboration for smaller firms and in different countries. The second aim of this chapter is 
to discover the nature of collaborative ventures which do exist within the hi-fi sector. The 
nature of collaboration may vary between firms of different size, between sectors and 
between countries but there has been little consideration of this issue. Thirdly, the chapter 
aims to examine the reasons why firms may not enter into collaborative ventures and why 
collaboration may not be the only strategy which enables firms to innovate successfully. 
Fourthly, the significance of informal know-how trading is investigated. In certain cases 
informal linkages between firms have been observed (von Hippel 1988) which represent an 
alternative form of inter-firm collaboration. However, much more work needs to be done in KEY TO TABLE 7.1 
Colour key 
• Collaborated on the development of latest product 
• Collaborated on the development of a previous product 
• Market transaction or subcontracting agreement 
Key to the various collaborative partners 
(A) Horizontal collaboration with other hi-fi firms 
(B) Horizontal collaboration with non hi-fi firms 
(C) Vertical collaboration with suppliers 
(D) Vertical collaboration with machinery suppliers 
(E) Vertical collaboration with customers 
(F) Collaboration with universities 
(G) Collaboration with R&D firms or consultancies 
(H) Collaboration with product design firms 
(I) Collaboration with product engineering firms 
(J) Collaboration with process engineers 
(K) Collaboration with CAD-CAM consultants 
(L) Made use of financial consultants 
(M) Made use of management consultants 
(N) Made use of market consultants 
(O) Made use of advertising consultants 
(P) Made use of export advisors 
(Q) Made use of DTI help schemes 
(R) Made use of local TEC schemes 
Kev to numbers 
The numbers on the "Y" axis refer to the hi-fi firms included in this study 
119 Firstly, both loudspeaker and electronics manufacturers emphasised that they were 
specialists in the production of hi-fi equipment and so they simply did not need to 
collaborate with other hi-fi firms. The impoitance of the accumulation of technical expertise 
within the firm was emphasised in the previous chapter. For example, firm 3 (a small 
loudspeaker manufacturer) stated that they possessed 
"the core skills of loudspeaker design and manufacture. As far as the design of new 
products is concerned, therefore, the necessary skills are possessed in-house and we 
have over 60 years experience in this field" 
Firm 12, another loudspeaker manufacturer echoed this statement, noting that 
"the industi-y is very specialised [and we have] built up in-house design, technical 
and manufacturing expertise and so there is really little need to involve outside firms 
[in innovation]" 
Similarly, firm 4 (a medium sized producer of electronic products) noted that the necessary 
skills for innovation had been built up in-house 
"we have the necessary technical skills in-house. This is the case for many hi-fi 
firms, so we do not tend to use other hi-fi firms in the development of new products" 
Finally, firm 39 (a medium sized manufacturer of electronic products) noted that much of the 
expertise needed to develop new products was in-house and that collaboration was not 
necessary with other hi-fi firms 
"We have much expertise in the development of digital technology in particular and 
so products are designed and developed in-house. Furthermore, we have many years 
experience in this area" 
In such a situation, the small and highly specialised firms in this sector are quite capable of 
dealing with (incremental) technological progress and the development of new products. 
Although electronic products are more technologically advanced than loudspeakers, there 
was still little collaboration between hi-fi producers in new product development. Indeed, 
many firms noted that the components (such as circuits) needed to produce such products 
were standardised and thus available to all firms to buy if they needed. 
Secondly, but very much linked to the previous point, is the fact that the industry is 
characterised by evolutionary developments rather than technological revolutions. The 
previous chapter noted that the hi-fi industry is characterised by periodic radical innovations 
which inaugurated trajectories of incremental innovation. This was paiticularly the case for 
loudspeaker manufacturers who noted that loudspeakers were essentially mature products 
120 and that as such most innovations were incremental in nature. Consequently, firms were able 
to develop new products without needing to collaborate. Firm 17 (a small loudspeaker 
manufacturer) stated that they were 
"unlikely to collaborate with another firm in the same sector. The expertise needed 
for the design of loudspeakers has been built up over a number of years but equally 
importantly, there is nothing radical about loudspeaker design, most changes are 
evolutionary" 
Firm 23 (a small loudspeaker manufacturer) also commented on the fact that only 
incremental innovations were possible and firm 29 (a small loudspeaker producer) remarked 
that 
"collaboration is unlikely because it is a low technology area and much of the 
innovation has already been done. There is only room for incremental improvements 
such as the materials used" 
This firm was keen to emphasise the point that innovation in the development of 
loudspeakers was largely characterised by incremental advances which did not require the 
firm to collaborate with other hi-fi manufacturers. The interviewee noted that the moving 
coil loudspeaker represents the best and most viable way of making loudspeakers. The 
alternative (the electrostatic) produces a cleaner sound but is much more expensive to 
produce; is necessarily large and lacks bass lesponse. The moving coil loudspeaker is much 
smaller; is cheaper to produce and produces a sound which the market finds acceptable 
(interview survey). Much of the development of the moving coil loudspeaker, therefore, has 
been completed, which has meant that firms today are essentially "tweaking" their product 
offerings and seeking incremental improvements. Many of the new loudspeaker products 
embodied incremental innovations such as new drive unit materials and cabinet construction 
techniques and hence there was little need to collaborate with other producers. 
The development of electronic products was also characterised by incremental advances in 
technology. Rather than developing radical new technologies, firms were exploiting the 
opportunities opened up by the development of the compact disc and its associated digital 
technology. Because of this, collaboration was not seen as being necessary. Firm 38 (a small 
electronics producer) noted that 
"we are never going to change the world and introduce a new product format like 
Philips and Sony (did with the CD). They take the lead and we follow. Consequently 
we follow market trends and come up with ideas accordingly" 
121 Firm 22 (a medium sized electronics manufacturer) noted that it was wary of 
"giving away its skills. We are in a competitive market and want to reap the rewaids 
of our own innovative designs rather than let someone else do so" 
Consequently, the products offered by many firms embodied these closely guarded "secrets" 
and represented a source of advantage in the marketplace. This can be explained with 
reference to the nature of technological change in the industry and the hyper-competitive 
market. For example, the fact that the industry is characterised by incremental innovations 
means that firms are keen to guard any developments that may offer them a unique 
competitive advantage and firms want to benefit as much as possible from any innovation 
rather than allowing their competitors to do so. 
Fourthly, but linked to the previous point, the culture of self-reliance amongst UK hi-fi firms 
contributes to the lack of horizontal collaboration. Product-oriented innovativeness on the 
one hand and a lack of co-operation on the other may well be two sides of the same coin, 
hence horizontal inter-firm agreements are not a central feature of the innovation process in 
the hi-fi sector in the UK. Many hi-fi firms had their own ideas about what to do and how to 
do it. Firm 10 (a large loudspeaker manufacturer) noted that 
"in order to compete [you] need to be self-supporting. The skills possessed in-house 
and the technology developed are the key elements in the competitive position 
enjoyed by a firm. We do not collaborate, therefore, in the development of new 
products. This can be accounted for by the company's philosophy and the way in 
which projects are undertaken. We have built up considerable expertise in this area 
and have our own way of doing things" 
Similarly, firm 6 (a small electronics manufacturer) when discussing collaboration noted that 
"we have never done so and are unlikely to do so in the future. It goes against the 
culture of the company" 
In a similar way, firm 25 (a medium sized electronics manufacturer) argued that true 
innovation does not come from collaborating and at the same time noted that it was difficult 
to persuade other [hi-fi] firms that sharing information could be useful. Firm 20 (a small 
electronics producer) remarked that collaboration with other hi-fi firms in general is unlikely 
for similar reasons. 
Many firms feared that collaborating with other hi-fi firms would involve the loss of control 
of a pioject and the risk that important technological secrets would be copied by the other 
firm. Consequently, collaboration or partnering in the innovation process does not seem to 
123 be part of the way in which the hi-fi industry was organised. This finding offers some 
support to the ideas of Lash and Urry (1994) concerning the different types of business 
organisation or / accwmu/of/on in different countries. For example, in Japanese 
production systems collaboration is a much more important part of the way in which 
business is organised (as seen in the latter models of innovation discussed in Chapter two). 
In Japan production systems are based upon strong ties of obligational subcontracting. This 
involves information sharing, risk sharing and collective decision-making between 
employees; within work groups and between production units within or between firms. In 
contrast, Anglo-American business organisation is characterised by a greater centrality of 
expert systems, a higher professional management component of the workforce and a deep 
social division of labour. Consequently, firms are much more independent and there is less 
collaboration between them (Imrie 1994). 
The culture of self reliance amongst hi-fi firms, the critical importance of in-house skills to 
innovation emphasised in the previous chapter and the incremental nature of the innovation 
process means that formal horizontal collaboration with other hi-fi firms is not a widespread 
strategy. This finding is not so surprising given the results of other studies (Bidault and 
Cummings 1994, Botkin and Matthews 1992, Dickson et al 1990, Grotz and Braun 1993, 
Imrie 1994, Lash and Urry 1994, Shaw 1994) which show that there was very little 
collaboration between competing firms (those in the same sector) and few firms with 
experience of horizontal co-operation in the sensitive fields of joint product or process 
development. The findings of this and other studies, therefore, casts some doubt on the wider 
significance of horizontal inter-firm collaboration in the innovation process. 
However, there are certain circumstances in which horizontal collaboration amongst hi-fi 
firms does occur. Table 7.1 shows that there were three examples where the latest product 
developed by a firm was the result of horizontal collaboration. This may be accounted for by 
three factors: the different modes of organisation in certain firms; situations where there is 
less conflict of interest between collaborating firms; the need for inward technology 
licensing in order to develop certain types of product. 
Firstly, different company cultures or modes of organisation go some way to accounting for 
those cases where firms do collaborate with other hi-fi firms. For example, firm 24 (a small 
producer of both loudspeakers and electronic products) provides an exception to the attitude 
prevalent in many firms regarding co-operation with other hi-fi firms. This firm collaborates 
with other hi-fi firms in developing all its products and noted that 
"collaboration is pail of the company culture. The UK as a whole has a great deal of 
hi-fi expertise and a wealth of knowledge. We want to exploit this" 
124 In effect it subcontracts the design of new products to other hi-fi firms (such as firm 17) and 
audio consultants/designers (such as firm 6) and invites the designers in these Orms to come 
up with a design for a particular product, whether that be an amplifier or a CD player. On the 
basis of a number of criteria it then chooses one of the proposed designs. The firm whose 
design is chosen does not receive any financial remuneration for the design itself, but is paid 
a royalty on the basis of how many of that particular product are sold. Consequently, firm 24 
is able to launch a series of innovative products without the overheads of maintaining an in-
house R&D department. Furthermore, because all the products are made in the Far East the 
firm does not have to constantly invest in up-to-date manufacturing equipment. The result of 
such a strategy is a series of innovative new products, with Japanese standards of reliability 
and prices which most manufacturers, even the multinationals, find hard to match. 
The market that this firm is serving may also contribute to the adoption of this strategy. Firm 
24 is competing head-on with many of the larger Japanese firms and is competing on price 
as well as quality. Consequently, the "rules" for innovation are different because of the 
different competitive environment. The only way in which firm 24 can achieve the cost 
advantages necessary to compete is to collaborate. By subcontracting all manufacturing and 
collaborating with hi-fi engineers and designers it can cut its costs and innovate more 
successfully than if design and production were done in-house. This is because it would be 
unable to achieve the economies of scale necessary in-house. 
Secondly, firms would seriously consider working with other hi-fi firms in situations where 
there was seen to be less conflict of interest and the necessary expertise was not available in-
house. For example, firm 5 (a small producer of loudspeakers and electronic products) 
manufactures most of its products in the Far East. However, the record deck which it 
markets is made by another U.K firm. In return for helping to develop and produce this 
product, firm 5 helped this other firm in designing the circuits used in its tuner and amplifier 
products. This is a rare example of collaboration in product development. Although 
ostensibly competitors, both firms realised that they in fact served very different sectors of 
the market. Coupled with a mutual respect for the way in which each firm competed and 
operated, this collaborative venture was set up (interview survey). There was no financial 
remuneration to either party in the development of the products concerned. Rather, the 
"payment" for producing the record deck was help in the circuit design. These firms still 
maintain close contact with a view to further possible collaboration. This relationship also 
reflects the mindset and attitudes of the managing directors in both firms, who are receptive 
to new ideas and new ways of achieving their objectives. 
Firms would also consider collaborating with firms which specialised in a different product 
area. Since the study was completed firm 25 (an electronics manufacturer) has worked with 
firm 12 (a loudspeaker producer) in order to develop a new loudspeaker for its range of 
125 examines the extent of informal collaboration, why firms need to trade information, who is 
involved in this know-how trading, what sort of information is traded between individuals 
and what is the significance of the information that is traded. 
Figure 7.2 The importance of informal know-how trading between hi-fi firms 
Type of collaboration 
KEY TO TYPE OF COLLABORATION: (1) Horizontal collaboration with other hi-fi firms; (2) Horizontal 
collaboration with non hi-fi firms; (3) Collaboration with suppliers; (4) Informal know-how collaboration. 
(Source: Interview survey) 
The previous chapter showed that certain engineers within hi-fi firms were responsible for 
the development of new products using knowledge they had accumulated over the many 
years they had worked in the hi-fi business. Under certain circumstances the knowledge 
needed to innovate may not be available in-house and colleagues may also be unable to 
provide answers. In such situations, these engineers need to learn what they need to know by 
talking to other specialists. Furthermore, the previous chapter showed that the pressures to 
develop new products on a more frequent basis has increased with the rise of Japanese 
competition. In these circumstances hi-fi firms do not have the time to learn all that they 
need to know in-house. Consequently, they need to seek the necessary expertise from 
contacts and colleagues and as von Hippel (1988) notes, these people are likely to be in firms 
making similar products. In the case of the hi-fi industry, these people are in rival hi-fi firms. 
Despite this and the fact that firms are wary of entering into formal ventures with other hi-fi 
firms. Figure 7.2 shows that 34 interviewees noted that they had developed informal 
127 networks and thus traded information with other engineers in the hi-fi sector. Firm 1 (a small 
electronics manufacturer) noted that 
"People know each other and do trade information to some extent. This enables them 
to keep abreast of industry developments and is a significant form of collaboration" 
Similarly, firm 7 (a medium sized producer of loudspeakers and electronic products) stated 
that such informal networking 
"enables [us] to keep a watch on industry developments via shows, exhibitions and 
journals. One of our loudspeaker engineers used to work for Goodmans and may 
share problems with his contacts here and in other firms...such contacts are quite 
common" 
All types of hi-fi firm (in terms of products manufactured, size and ownership structure) 
were engaged in this sort of collaboration. However, to analyse the presence of informal 
collaboration against such criteria is not particularly useful because it is people rather than 
firms which are instrumental in the formation and operation of such contacts. 
It was rather more problematical to establish what infonnation was traded between those 
engineers who were engaged in such relationships. This was because interviewees were not 
prepared to discuss certain information because it was regarded as being confidential. This 
attitude may also be related to the culture of secrecy and self sufficiency that exists in the hi-
fi sector. However, whilst the preceding discussion showed that some ideas were kept secret 
from other firms, individuals were prepared to discuss more general problems and issues 
facing the industry. For example, Orm 39 (a large producer of electronic products and 
loudspeakers) noted that 
"there is a group in this industry who do discuss ideas, new technologies and new 
materials, for example. This benefits all involved" 
The sort of information that was discussed tended to include the likely impact of new 
technologies such as the Digital Video Disc (DVD) and the nature of the new hardware and 
software associated with this technology. In a similar way developments such as the new flat 
panel loudspeakers and recordable compact discs were evaluated through informal 
collaboration. Interviewees also noted that new materials may be discussed and infoiTnation 
on suppliers would be exchanged. In some cases this type of informal collaboration would 
lead to closer links between firms in the form of marketing agreements (such as firm 2 which 
produces loudspeakers and firm 36 which produces electronic products) and collaborative 
R&D agreements (such as firm 9 which produces electronic products and helped finTi 21 
develop a new amplifier product and firm 14 which produces loudspeakers and which 
128 obtained the help of another firm in developing its new range of electronics products). This 
soit of information contributes to the stock of knowledge within firms and consequently to 
their ability to innovate. 
The previous chapter emphasised how expertise was held in the minds of individuals and 
that innovation was an inherently complex and uncertain process. It was difficult to 
establish, therefore, how the information gained through informal contacts were then 
incorporated into the innovation process. For example, firm 15 (a large loudspeaker 
manufacturer) noted how ideas developed in-house or obtained through informal contacts 
may not be immediately applicable to products being developed but that they may be used at 
a later date. Consequently, it is possible that informal linkages offer a conduit for the flow of 
information between firms. Such informal collaboration contributes to the know-how and 
expertise of individuals which may in turn lead to new ideas or ways of doing things at some 
point in the future. As such, infonnal collaboration represents an important form of 
horizontal collaboration within the hi-fi sector. This is particularly important given that 
formal collaborative ventures between hi-fi firms are uncommon. 
The finding that informal horizontal collaboration is important for hi-fi firms has a number 
of wider implications. Firstly, it emphasises the fact that the expertise and know-how of 
people is vital to successful innovation. In particular, when and if the personnel within a firm 
are unable to solve a problem or need information, they can attempt to discover what they 
need to know from other people who may possess the necessary expertise. Thus, the new 
model of innovation outlined in Figure 6.7 shows that accessing the expertise of others (in 
the knowledge community) is important in contributing to the innovation process. This 
finding also suggests that von Hippel may be right in claiming that informal collaboration is 
an integral element of the organisation of most industrial sectors. 
Secondly, but related to the above point, the findings suggest that 'technological 
gatekeepers' within firms are of central importance to the ability of firms to innovate. These 
individuals play a central role in the retrieval and dissemination of the knowledge they 
obtain through their informal networks of contacts. At the same time, factors at the level of 
the firm are important in enabling individuals to network and make use of their contacts. 
FiiTns need to provide the time for 'technological gatekeepers' to undertake this work and to 
value the information provided. It was clear that this was the case in the hi-fi sector. This 
finding is unsurprising given that in small firnis the managing director was likely to be the 
person responsible for innovation but informal collaboration was also evident in larger firms. 
These firms accepted that engineers needed to use their contacts in order to solve any 
problems they faced in the innovation process. 
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In a number of cases hi-O firms had collaborated with non hi-fi firms in order to innovate, 
but as Table 7.1 shows, only five firms had entered into this sort of horizontal collaborative 
venture. This sort of collaboration tended to occur where the new products embodied a 
significant advance in terms of the materials being used. For example, firm 2 (a small 
loudspeaker manufacturer) had developed a radical new mineral polymer casing for its 
loudspeakers in conjunction with a large foreign multinational chemicals firm. This small 
firm had been experimenting for some time with new loudspeaker cabinet materials but was 
only able to start production by using the expertise of this firm (which up to this point had 
never produced any products for the hi-fi industry). In this case firm 2 lacked the financial 
and technological resources to complete this project. For its part, the chemicals manufacturer 
was interested in exploiting new markets and had the financial resources to do so but had no 
experience of the hi-fi sector. By collaborating, the disadvantages faced by each firm were 
effectively cancelled and innovation made possible. In a similar way, firms 11 and 33 had 
both collaborated with chemicals manufacturers in the development of their new 
loudspeakers. 
A similar example of firms in different industries collaborating in order to innovate is 
provided by the development of a new amplifier product from firm 26 (a large electronics 
producer). In this case a small video processing firm was used in the development of much 
of the internal software in this product. This product included technology that was new to 
firm 26 and without the help of this video processing firm would probably not have been the 
success that it has been (British Federation of Audio award 1995, Consumer Electronics 
Show (U.S) award 1995) or would have taken too long to develop if the firm had decided to 
go it alone. In all probability this may have meant that the market for this product might 
have been taken by a rival product. 
Summary 
As noted earlier, there are relatively few examples of horizontal collaboration in the hi-fi 
sector. This is because of the mature nature of the technology being developed (incremental 
advances) and because the necessary expertise is available in-house. Hence, hi-fi firms do 
not perceive the need to collaborate. However, where new products embodied more radical 
innovations in terms of materials used and software utilised, firms needed to involve 
specialists in these fields. Firms would also collaborate in areas where there was seen to be 
less conflict of interest. In contrast, vertical collaborative agreements are more common and 
these are examined in the next section. 
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manufacturer) was developed in conjunction with their plastics supplier. This new product 
had a much higher plastics content than any previous product introduced by this firm so in 
order to ensure the quality of the finished product, they involved a specialist in the Held of 
plastics technology. In particular, this supplier helped to ensure that the plastics fitted 
together well. This was important not only for the physical appearance of the product but 
was also crucial if it was to perform sonically. It was clear that it was much more cost-
effective and quicker to use the expertise of suppliers but this collaboration also ensured that 
the products were well made and of the best possible quality. 
These thoughts were echoed by firm 43 (a large loudspeaker manufacturer) 
"relationships with suppliers have fundamentally changed. The procurement process 
used to be very aggressive [in an attempt to] obtain supplies at the lowest possible 
price. Now we try and involve suppliers much earlier in the development process and 
they are consulted about manufacturing techniques. The result is better quality 
products, easier manufacture and lower costs. They are experts in their respective 
fields and know more than us" 
Very much linked to the previous point, it was seen that only by collaborating with suppliers 
could firms keep up-to-date with technological developments in other sectors. Firm 42 (a 
large loudspeaker manufacturer) noted that 
"suppliers are actively involved in product development. This ensures that the 
required designs can be manufactured cost-effectively and produces a better quality 
product than if everything was done in-house" 
This firm also noted that developments in this sphere were rather like those adopted by the 
motor manufacturers who do not develop every aspect of a motor car themselves. Rather, 
they have to collaborate with suppliers because it is impossible to keep up with all 
developments of relevance to the firm. 
The producers of electronic components had also moved towards closer relationships with 
certain suppliers. One area where collaboration had become much more common was in the 
production of the casework (the metal casing which hold all the internal components and 
circuits). Fiim 4 (a medium sized producer of electronic products), for example, wanted a 
much different appearance for its new product to differentiate it from the competition. In 
order to come up with this design, the firm had to collaborate extensively with the 
metalwork producer which it has used for many of its other products. This was done to 
ensure that the finished product could be manufactured easily and cost-effectively. More 
significantly, however, this design could not have been produced if the firm had been 
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electronics products manufacturer) and 26 (a large producer of electronics products) were 
also of much importance. In the development of their new products the metal work suppliers 
were involved at an early stage to ensure that the design could be produced easily, to the 
required specification and at a reasonable cost. 
Hi-fi firms were much more prepared to collaborate with specialists in other areas of 
expertise. Such relationships seem to correspond to what Blenker and Christensen (1995) 
term "expanded sub supplies". Such links are characterised by their specialised nature vis-a-
vis the contractor (in this case the hi-fi finrs) and the tasks undertaken are somewhat more 
complicated than simple sub supplies. It was interesting to note that the relationships that 
many hi-fi firms had formed with suppliers tended to be in areas outside the core 
competencies of the firm and involve tasks that could not be undertaken economically, 
efficiently or to the same standard in-house. These suppliers were specialists in their own 
fields (much like the hi-fi firms were specialists in their own Held) and consequently there 
was little conflict of interest, a factor which seems to encourage collaboration. 
More in-depth technical collaboration with suppliers was much less common. These 
relationships correspond to the "strategic development sub supplies" identified by Blenker 
and Christensen (1995). Such links involve the core skills of the contractor and the task 
complexity is much higher. For example, firm 2 (a small loudspeaker producer) had co-
developed the drive units for its new loudspeakers with an ex-Goodmans employee who is 
an expert in loudspeaker design and now works as a consultant to a number of firms. The 
new range of loudspeakers from firm 17 (a medium sized loudspeaker manufacturer) also 
used brand new metal drive units which were co-developed with a specialist drive unit 
manufacturer. There was much discussion with this firm in producing these units in order 
that the finished products were of the best possible quality. In both cases this collaboration 
was possible because of the attitudes of management in each firm and the high level of trust 
which was established between those involved. Personal contacts were also important in 
these examples and are a further reflection of the importance of informal collaboration in the 
hi-fi sector. 
However, not all firms had entered into such collaborative ventures with suppliers. As Table 
7.1 shows, the supplier relationships for 13 firms could more accurately be described as 
simple market transactions with little or no dependence between the actors involved. This 
may be explained by the way in which production is organised in some firms and the 
organ/jafzoMo/ cw/fwrg in others. Firstly, a number of firms had not established closer 
relationships with suppliers because of the way in which the enterprise was organised. Firm 
5 (a small producer of the full range of hi-fi products) subcontracted all production to 
various firms in the Far East and consequently it was these firms that were responsible for 
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both loudspeakers and electronics products) was such that all production was undertaken by 
other firms, also in the Far East. Consequently, this firm did not have to liaise with any 
suppliers. Secondly, the orgoMfjof/oMo/uf/fwrg of some firms was such that supplier 
relationships were still essentially simple market transactions. Firm 6 (a small producer of 
electronic products) noted that it maintained contractual relations with suppliers which 
simply supplied components to a particular specification. Firm 22 (a medium sized 
electronics manufacturer) had similar relationships with its suppliers. They bought in 
components to their own specification and noted that if they experienced difficulties with 
one supplier that they would find another. 
Generally, however, vertical collaborative agreements appeared to be an important element 
in the innovation process amongst hi-fi Orms. In particular, firms were keen to use the 
expertise of firms in specialist fields such as printed circuit boards, plastic moulding and 
metalworking. This is because it is simply not feasible for firms to keep up-to-date with 
technological developments in these areas which are relevant to their activities. In addition, 
hi-fi firms were more willing to collaborate where there was likely to be less conflict of 
interest and where there was less risk of leakage of important information which could be 
used by potential competitors. In addition to drawing upon the expertise of other firms in the 
development of new technologies and materials firms also needed to consider the needs of 
the marketplace in successful innovation (as seen in the previous chapter). The next section 
examines the extent to which finns attempted to keep abreast of such developments by 
collaborating with users and customers. 
Producer - user collaboration 
The previous chapter showed that a thorough understanding user needs was one of the key 
factors of successful innovation in the hi-fi sector. Indeed few firms ignored such needs but 
only a small number of firms actually involved customers, hi-fi dealers or distributors in the 
product development process. Table 7.1 shows that 17 firms noted that they had some form 
of informal contact with various dealers and would discuss ideas or market developments 
with them. This typically involved meetings at hi-fi shows and conferences but is also a 
result of the movement of people within the industry. In only 5 cases, however, did firms 
collaborate with dealers in the development of their latest product. 
This lack of collaboration may be accounted for by the incremental nature of the innovation 
process in the hi-fi sector. In terms of the product space model of innovation and the 
technological trajectory concept discussed in the previous chapter, firms had a good idea of 
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would be successful. This is not to say, however, that in certain circumstances firms do not 
benefit from collaborating with users especially when launching products in new market 
sectors (Rothwell and Dodgson 1994, Shaw 1994, Newby 1992). For example, collaboration 
with users occurred where firms were developing products to exploit new market sectors or 
where new firms were launching new products. 
For example, firm 3 (a small loudspeaker producer) wanted to establish the needs of the 
home cinema market for its new range of loudspeakers and undertook a research exercise 
with a number of retailers in order to finalise the specification and prices of its products. The 
argument for so doing was that the final product would be designed with the market in mind 
and would be more successful. Such an approach was undertaken at the firm which this 
manager used to work for. Similarly, firm 26 (a large manufacturer of electronics products) 
had developed a new amplifier for the home cinema market. This represented a move into a 
completely new market for the firm in question. A great number of dealers and distributors, 
therefore, were consulted about the features the product should have and the price level of 
similar products. As a result of this exercise various changes were made to the product 
before it was launched. Consequently, this strategy ensured that this new product had all the 
features necessary for such a product at its particular price point. This product has sold very 
well and won a number of product awards, both in the U.K. and abroad. For newly 
established firms such as firm 32 (a small electronics producer) this type of collaboration 
was also important. It undertook a similar study and asked various dealers to test a pre-
production run of its new amplifier. As a result of this strategy the technical and physical 
design of the product was modified slightly. 
University links and product development 
Collaborating with universities and other research institutions has also been seen as 
increasingly important in order to innovate (Burton 1994, Hope 1994, Lawton-Smith 1990, 
Norman 1994, Simkins 1994, Simon 1994). However, in the context of the hi-fi sector such 
links appear to be relatively unimportant. Only five firms mentioned having any links with 
universities and in only three of these had the latest product introduced been developed in 
conjunction with a university. The findings of this study may be accounted for through a 
consideration of the nature of the products being developed by hi-fi fimns, and in particular 
the fact that on the whole they were not based on radical technological developments but on 
incremental changes. 
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educational links of the founder or key individuals within the firm. For example, it was those 
hi-fi firms whose founders or managing directors had friends at universities or themselves 
lectured at universities that had any links. The founder and managing director of firm 39 (a 
medium sized producer of loudspeakers and electronic products) still did some lecturing at a 
university and fiiTns 14 (a small loudspeaker manufacturer) and 15 (a large loudspeaker 
manufacturer) sponsored a number of students through university with a view to employing 
them when they graduated. In terms of innovation per se, firm 11 (a small loudspeaker 
manufacturer) had co-developed the cone materials for its new loudspeakers with university 
researchers and firm 15 (a large loudspeaker producer) had done much joint research with 
different universities in digital sound processing and finite element analysis. Firm 21 (a 
small electronics manufacturer) had tried to obtain help from a university in developing a 
new circuit but this had been unsuccessful. 
On the whole these findings reinforce the conclusion that the hi-fi industry is the major 
source of its own ideas. Firm 20 (a small electronics manufacturer) noted that it was 
essentially undertaking product development rather than inventing radical new technologies. 
They saw university research as being more fundamental rather than applied and so less 
applicable to the problems of product innovation, certainly in the short term anyway. Many 
firms did not rule out links with universities but were quick to point out that the timescale of 
research in business is much shorter than in universities. Firms had strict deadlines that 
needed to be met, the importance of which seemed not to be fully recognised by universities. 
A similar lack of contact with universities was discovered by Grotz and Braun (1993) in 
their study of the mechanical engineering industry in Baden-Wurttemberg. What links there 
were tended to be low-profile interactions such as general information consultancy rather 
than joint product development. Similarly, in her study of high technology industry in 
Oxfordshire, Lawton-Smith (1990) found that universities and polytechnics were only the 
fifth and ninth (respectively) most important sources of technical information. The findings 
of this study may not be unusual, therefore, given the technological nature of the products 
being introduced and the fact that most firms noted that they were developing products 
rather than developing radical new technologies. In addition the culture of these firms and in 
particular their independence may also contribute to the lack of contact. 
The increasing importance of product design in innovation 
The success of the hi-fi sector in the UK was largely built upon the sound quality of products 
as shown in the previous chapter. The arrival of Japanese producers has meant that UK firms 
have not been able to compete on the basis of sound quality alone. This factor is still 
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be (Redhead 1996). For example, the design of loudspeakers has generally consisted of 
oblong boxes with a black stained ash veneer finish and the attitude of many producers has 
been that if a product looks good it must sound terrible. This attitude can be related to the 
way in which the hi-fi industry has developed. Specifically, most firms have been started by 
enthusiasts with a passion for music and the high quality reproduction of sound. 
However, because the scope for radical innovation has been reduced and because of the 
changing nature of the market for audio products, firms have been searching for an 
alternative source of competitiveness. This is not to say that sound quality is unimportant but 
firms are increasingly looking to design as a way of differentiating themselves from the 
competition (What Hi-Fi? November 1996, Young 1988). Table 7.1 shows that 16 hi-fi firms 
had used product design firms in the aesthetic design of their latest products. This included 
manufacturers of both loudspeaker and electronic products. 
For example, firm 4 (a medium sized producer of electronic products) has launched a series 
of new electronic and loudspeaker products which were very different aesthetically. In this 
case the firm clearly recognised the demand for a product with an alternative design to the 
widely available black and grey boxes of most hi-fi products. This firm collaborated with a 
small design firm in order to achieve this. Similarly, firms 20 (a small electronics 
manufacturer) and 26 (a large producer of electronics products) worked closely with external 
product designers in order to improve the appearance of their electronics products. These 
firms noted that if a product did not look good or did not stand out then prospective 
customers may not even listen to it when deciding what equipment to buy. Loudspeaker 
manufacturers had also begun to work more closely in the development of their products. 
Firm 15 (a large loudspeaker manufacturer) involved the product design firm it uses very 
early on in the new product development process when the design brief and technical 
specification were outlined. The hi-fi firms that had used product design firms noted that the 
latter had a much better eye for detail and could produce much more satisfactory results than 
could be achieved in-house (interview survey). These design firms were seen to be more 
imaginative and are less inhibited with regard to product shape and materials used than those 
within the industry. 
The significance of aesthetic design in successful product innovation has not been examined 
in any great detail in other studies and the results of this study make generalisations 
concerning the significance of design upon innovation success difficult. However, some 
firms (most notably 15, 39 and 41) have been aware of the importance of design for some 
time whilst other firms (4, 12, 37 and 42) are now increasingly so. This may be related to the 
evolutionary nature of technological change in this sector and the search for new forms of 
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ventures between hi-fi firms were not widespread, these same firms were willing to engage 
in informal know-how trading. This involves the transfer of technological and market 
information between people within the hi-fi sector. This is important because it emphasises 
the significance of people in the innovation process and the knowledge that resides in the 
minds of engineers in the hi-fi sector. This knowledge is incorporated into the expertise 
within the firm and is used when appropriate in the development of new ideas. This finding 
relates back to the discussion in the previous chapter which showed the importance of 
knowledge in the innovation process. In some circumstances a firm has to collaborate to 
obtain the necessaiy knowledge to innovate. That hi-fi firms were willing to engage in this 
form of horizontal collaboration is all the more interesting given their reluctance to enter into 
foHTial horizontal ventures. This may be related to the fact that informal ventures represent a 
less onerous form of collaboration for smaller firms but may also be related to the nature of 
business organisation in different countries. Thus, it is possible that under British 
competitive conditions, informal ventures represent the most common form of collaboration 
for smaller firms compared to the more foiTnalised ventures found in Japan and Germany. 
Whilst there is little doubt as to the importance of informal collaboration in the hi-fi sector, 
this is a topic which requires more research in order to establish its wider significance. 
Hi-fi firms were also more prepared to enter into vertical collaborative agreements. This 
primarily involved linkages with suppliers but a number of firms had also collaborated with 
product designers. Supplier linkages are very important and provide firms with access to 
specialist resources that are more economically provided by other firms. Thus, hi-fi firms are 
willing to collaborate with firms that are specialists in their own field and where there is less 
conflict of interest and where the risk of knowledge leakage is less. Furthermore, it would be 
very difficult for hi-fi firms to keep up-to-date with all the developments in these fields that 
were of relevance to their operations. In contrast links with users and universities were 
relatively undeveloped. This was largely accounted for by the evolutionary nature of 
technological change in the hi-fi sector. 
These results have impoitant implications for our understanding of collaboration. Firstly, 
they suggest that of all the organisational innovations discussed in the previous chapter (the 
use of product teams, use of CAD-CAM and collaborating in the innovation process), 
collaboration is the most significant. This is because collaboration may be viewed as one 
way of accessing knowledge which is external to the firm but important in enabling a firm to 
innovate. More specifically, it involves the use of people with certain know-how and 
expeilise. The previous chapter showed that people and knowledge were central to the 
innovation process and the findings of this chapter confirm this. Secondly, the findings of 
this chapter show that the nature and extent of collaboration varies depending upon the size 
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ventures. It may also be related to the sector and more specifically the nature of 
technological change therein. In addition, this study shows that informal horizontal 
collaboration can play a central role in the innovation process. This type of collaboration 
needs to be given more attention in future discussions of innovation and collaboration. For 
smaller fiims in particular it offers a quicker and easier foiTn of networking mainly because 
such ventures are based upon already existing relationships of trust and friendship. Finally, 
the type of collaboration may vary from country to country. Thus in some countries and 
under certain regulatory conditions, formal horizontal collaboration may be uncommon 
whilst vertical agreements and informal ventures predominate. These factors need to be 
given much greater consideration in any discussion of collaboration. This chapter has 
emphasised the importance of knowledge in the innovation process and more specifically, 
the need to access the expeitise of other people when the knowledge needed is unavailable 
within the firm. At the same time it has been suggested that the knowledge needed in 
particular sectors may reside in certain places. In other words, under certain conditions the 
knowledge needed to innovate becomes territorialised and hence industry agglomerates in 
some places. The next chapter examines the evidence for this in the context of the UK hi-fi 
industry. 
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geographically proximate linkages. Furthermore, a number of firms had entered into licensing 
arrangements with larger firms in Japan and Europe in order to develop various digital 
electronic products. It was not physical proximity that was important in these relationships but 
the use of personal contacts and the need to access specialist expertise. 
For example, Orm 24 (a small producer of loudspeaker and electronic products) is located in 
London and collaborates with other hi-fi firms in the development of all its products. One of 
the loudspeaker designers that it collaborates with is located in London but the other one is 
located in the West Country. Similaily, firm 42 (a large loudspeaker manufacturer) located in 
Yorkshire had consulted certain engineers at another hi-fi firm in Cambridge about its new 
loudspeaker range. In both these cases personal contacts were very important. In order for 
collaboration to take place it was cincial that the personnel involved knew each other well and 
that there was a high level of trust between them. Thus even though hi-fi firms in London or 
Cambridge were geographically proximate to other firms, this did not mean that linkages 
would be local. 
At the same time collaboration between hi-fi firms was characterised by the search for 
specialist expertise. For example, there were a number of firms which had collaborated with 
larger hi-fi firms in Europe and Japan in order to develop digital electronics products. Firms 4 
(a small manufacturer of electronics and loudspeaker products), 7 (a medium sized 
loudspeaker and electronics manufacturer) and 26 (a large electronics manufacturer) had all 
entered into technology licensing agreements with Japanese firms in order to obtain specialist 
expertise and technology. In each case it was not possible to obtain such knowledge locally 
and the technology needed was embodied in a physical product that could be transported over 
some distance relatively cheaply. At the same time it must be noted that advances in transport 
and communications technology have meant that it is no longer vital for firms to be 
geographically close (Gertler 1993). 
Thus, although the hi-fi industry is clustered in the South East region of the UK, this is not the 
result of localised intra-sector networking and collaboration in contrast to the development of 
the leather goods industry in Santa Croce (Ainin and Thrift 1992), the semiconductor industry 
in Silicon Valley (Saxenian 1994) or manufacturing in the Savoy region of France (Ganne 
1989). This finding leads to the question of what is the cause of the clustering of the hi-fi 
sector in the south east of the country? In attempting to answer this question it is useful to 
consider the work that has been undertaken on the location of new and small firm start-ups 
(Aydalot 1986, Barkham 1992, Fritsch 1992, Illeris 1986, Keeble 1990, Keeble and Kelly 
1986, Mason 1991). These authors identify a variety of factors which influence the number of 
business start-ups in a region. The first factor concerns the structural characteristics of a region 
which comprise its industrial structure, plant size structure and occupational structure. The 
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of a region encourages business start-ups. This is largely influenced by the entrepreneurial 
orientation of the local population and the entrepreneurial characteristics of local institutions. 
Thirdly, there are various economic factors such as the availability of information, the 
availability of factors of production and local market demand. In the UK the combination of 
these factors has meant that East Anglia, the South East and the South West have experienced 
the highest rates of new firm formation (Keeble 1990, Mason 1991). 
The distribution of the hi-fi industry in the UK may be partly explained with reference to some 
of these factors. For example, industrial structure, occupational structure and the availability of 
factors of production are important. Chapter six noted the significance of key actors and their 
technological expertise in the innovation process. Indeed, the knowledge possessed by firms 
was seen as crucial to the competitive position they enjoyed. Consequently, the clustering of 
hi-fi firms in the South East and East Anglia may be related to the greater availability of highly 
qualified staff in these regions. For example, the number of hi-fi firms that have started in 
Cambridge is in part a reflection of the scale, quality and status of university research activities 
in Cambridge and number of high technology enterpiises (Keeble 1989). For example, 
Mission, Monitor Audio, Audiolab and Meridian were all established by graduates from the 
university of Cambridge or engineers leaving firms such as Pye Electronics and Cambridge 
Audio. The founders of Meridian, one of the most innovative producers of digital electronics 
products, met through working for Cambridge Audio and then decided to set up on their own. 
Arcam was founded in 1976 by a group of Cambridge University graduates who had also 
worked for this finn. The resources of this region provide an exceptional environment for 
scientific research and technological innovation and coupled with the attempts of the university 
to foster new firm start-ups, the number of hi-fi firms in this region is not surprising. 
The legacy of local market demand may also contribute to the concentration of firms in the 
south-east of the country. Mason (1991) notes that most new and small firms initially sei-ve a 
restricted market. In the past hi-fi firms tended to serve the demands of the town or region in 
which they were situated (Humphreys 1995) and the m;yor markets for hi-fi products tended 
to be in the south (Allen 1970, Milne 1989) hence the concentration of firms in this part of the 
country. The market for hi-fi products today is rather different. Chapter five showed that most 
firms export a large proportion of their production and so the importance of local demand 
would appear to be less impoitant as a location factor. However, it is possible that the 
distribution of the industry represents an example of industrial inertia in this respect (Johnston 
et al 1981). Industrial inertia is the tendency for an industry to remain in its existing location 
rather than to move with changing economic circumstances. In other words, many firms are 
located in the region that used to represent the major market for its products because of the 
presence of local advantages such as suppliers and intra-sector contacts. The localised nature 
147 of the new firm formation process (which is discussed in more detail later) ha^i meant that new 
hi-fi firms have set up in close proximity to older firms. However, there are few links between 
these firms and the market for hi-fi products is no longer localised. 
The availability of skilled labour and other factors of production are important in explaining the 
location of the industry, but the distribution of the hi-fi industry also reflects the nature of the 
new Orm formation process and where various entrepreneurs lived when they set up their 
business (Fritsch 1992, Keeble 1989, Mason 1991). Previous research has established that the 
vast majority of new firm founders set up their business in the locality in which they are 
already living and working. For example, during the 1970s a number of graduates from the 
University of Cambiidge stalled up in business upon leaving university and decided to stay 
there for a mixture of economic and environmental reasons. Orelle (a small electronics 
manufacturer), Audiolab (a medium sized electronics producer), Arcam (a large producer of 
electronics products), Mission (a large loudspeaker manufacturer) and Meridian (a medium 
sized producer of loudspeakers and electronics products) were all started in this way. Fuither 
aOeld, firms such as Heybrook (a small loudspeaker manufacturer) and JPW (a small producer 
of loudspeakers) in the West Country, Trichord (a small electronics manufacturer) in 
Worcestershire and Naim (a large manufacturer of both loudspeakers and electronics products) 
in Salisbury, were all started in the founder's home town or village. For small firms in 
particular, the choice of location is a non-issue compared to the decision to set up in business 
in the first place. In most cases the information networks which are crucial to start-ups tend to 
be local or within half an hours travelling time (Mason 1991) and businesses start by serving 
known markets which may often be local. In this way the founders of Orm 26 initially 
produced hi-fi products for friends and firm 7 repaired and reconditioned hi-fi equipment 
before engaging in hi-fi design and production. 
The second factor that has influenced the clustering of the hi-fi industry is the process of new 
firm spin-offs. Figure 8.3 shows the significance of new firm spin-offs in the hi-fi sector. 
There are many examples of firms in the hi-fi sector serving as incubators for new companies. 
Indeed, this was crucial to the early development of the industry and continues to be so today. 
In many cases, the likelihood is that these spin-offs will be set up close to the founder's home 
for the reasons mentioned above, and because the home is likely to be close to the founder's 
original job, agglomeration tends to occur by default rather than the need to interact or 
collaborate with their previous employer. 
148 Figure 8.3 The process of new firm spin-offs and the movement of personnel 
within the UK hi-fi industry 
(Source; Interview survey) 
149 For example, the concentration of hi-fi firms in London can be traced to spin-offs from the 
once major producers of consumer goods such as Thorn EMI, GEC and Rank. These firms all 
had research laboratories in this area during the 1950s and 1960s and this led to a 
concentration of expertise in this pait of the country. When Japanese companies entered the 
market for hi-fi products, many of these firms needed to rationalise their activities and at this 
time many skilled engineers left to form their ovyn firms. In addition to large finn laboratories, 
the B.B.C also had its acoustic research laboratories in London. Engineers such as Raymond 
Cooke, D.E.L.Shorter and Spencer Hughes all worked for the B.B.C at some time, and this 
further added to the concentration of hi-fi expertise in this area. When these engineers started 
their own firms, therefore, they tended to do so close to where they had worked. 
The cluster of firms in the vicinity of Leeds is related to the location of Wharfedale. This firm 
was founded in 1932 by Gilbert Briggs and is one of the oldest hi-fi firms in the country. In 
1958, when Gilbert Briggs was 68 years old, he sold the company to the Rank Organisation, 
who were then expanding their interests in consumer electronics. Spin-offs from Wharfedale, 
particularly during the period in which Rank was in control, account for the concentration of 
hi-fi firms in this part of the country as engineers left to exploit their ideas. The change in 
ownership effectively acted as a displacement effect on various individuals. Thus, loudspeaker 
firms Castle, Royd and Keswick Audio Research can be found nearby. KEF loudspeakers is 
another spin-off from Wharfedale but is not in the vicinity. Whilst working at Wharfedale, 
Raymond Cooke (the founder of KEF) discovered a number of inconsistencies in the 
manufacturing process and the materials being used in the construction of loudspeakers 
(especially the drive units). Wharfedale were not prepared to take the risk of investigating 
these new materials and when the company was taken over by Rank, Cooke and some of his 
colleagues moved to the site of the Kent Engineering Foundry (hence the name) and started 
producing loudspeakers. This move also allowed Cooke to renew his links with the BBC, for 
whom he had made loudspeakers and co-ordinated research into new materials and techniques. 
These findings concerning the location of firms would seem to support the hypothesis that 
localisation is a key feature of the entrepreneurship process. Hence, the clustering of hi-fi 
firms is not so much the result of localised intra-sector collaboration but simply a reflection of 
the localised nature of the new firm formation process. 
The importance of spin-offs in the hi-fi industry is reminiscent of the development of the 
Italian industrial districts (Bull at al 1991, 1993) and Silicon Valley (Castells and Hall 1994, 
Saxenian 1994) but an important difference is that whilst spin-offs in the hi-fi sector tend to be 
close to the "incubator" firm, there tends to be no formal collaboration between spin-offs and 
the firms they had left (interview survey). A similar result was found by Dickson et al (1990) 
and Lawton-Smith (1990) in their studies of high technology industiy in Oxfordshire. This 
lack of contact between spin-offs and the firm they have left is unsurprising when viewed in 
150 the wider context of the lack traded links between hi-fi firms in general (discussed in Chapter 
seven) and would seem to support the observations of Lash and Urry (1994) and Botkin and 
Matthews (1992) who noted that nature of business organisation varies between countries. In 
particular, it may be that negative factors play a more important role in the start-up of new 
firms in the UK compared to the US. The preceding discussion does raise the question, 
however, concerning the exact nature of hi-fi firms relationships with their immediate 
environment. In certain cases the resources of the local environment were utilised by firms and 
the next section examines these relationships. 
The geography of inter-firm linkages 
The focus of this section is to examine the extent to which Orms utilise the resources available 
to them locally. It concentrates upon the geographical nature of linkages with suppliers, 
universities, and business services. Table 8.1 shows the number of traded linkages with 
various firms and institutions and the percentage of those links that are local to each firm. 
Table 8.2 Local supplier and hi-fi links by size of firm 
Firm size  Local* supplier  Non-local supplier  Local* hi-fi  Non-local hi-fi 
1-50  9  18  1  2 
51-100  I  1  0  0 
101-200  1  7  0  1 
201 +  0  1  0  0 
TOTAL  11  27  1  3 
* In this context the term local refers to linkages with other firms in the same administrative county or adjacent 
counties up to a distance of about 30 miles. This definition was chosen on the basis that the search for 
information and resources for typical small firms is thought to be about half an hours travel time (Mason 
1991). 
(Source: Interview survey) 
Table 8.1 shows that vertical collaboration with suppliers is quite common. Some 71% of all 
the firms interviewed had collaborated with suppliers in the introduction of their latest product. 
However, in only 11 (34%) cases were these collaborative ventures undertaken with local 
suppliers. As Table 8.2 shows, it tends to be the smaller firms which are more likely to 
151 collaborate with local suppliers. Of the 11 firms that collaborated with local suppliers, about 
80% were in the 1-50 employees size bracket whilst only 20% employed over 51 employees. 
This may be related to the resource disadvantages of smaller firms and the fact that the search 
for information and resources tends to be more geographically constrained than is the case for 
larger firms. For example, the latest product launched by firm 4 (a small producer of electronic 
products), required special tooling and design consideration because of its shape. This was 
expeitise that the firm did not possess. In order to solve the problem, therefore, it collaborated 
with a large sheet metal producer which does other work for this firm. This firm is located on 
the same industrial estate. Because of the complicated and iterative nature of the innovation 
process, being physically close to this supplier was particularly advantageous. It was quick 
and easy to discuss the problem and exchange infonnation and meant that the project was 
completed in less time (interview survey). Another small producer of electronic products (firm 
9) also collaborated extensively with a local metalworker. One of the m^or benefits of being 
local was the possibility of face-to-face contact which meant that any problems surrounding 
the casework for a new product could be discussed much more easily and the risk of 
misunderstanding was reduced. This ability to personally convey what is needed was seen as 
crucial by the interviewee. 
Another small producer of electronics and loudspeaker products (firm 19) also stressed the 
advantages of using local suppliers. The founder of this firm was attempting to introduce 
elements of large firm supplier relationships in a small firm context. This firm placed great 
emphasis on interacting with suppliers in order to make use of resources that it was not 
possible to internalise. For example, there was much collaboration with a local P.C.B supplier 
to the extent that this supplier spent a great deal of time in the factory, and designs for products 
were exchanged on disk. A similar relationship existed with a local loudspeaker cabinet 
supplier. The rationale for such a strategy was that the product development process could be 
undertaken in less time, the final product was of a much higher quality and was designed with 
manufacturing in mind. 
It did appear, therefore, that a number of smaller firms obtained benefits from collaborating 
with suppliers that were local and being able to discuss ideas face-to-face. This was important 
given the iterative nature of the innovation process. However, these and other small firms are 
also willing to collaborate with suppliers at a national or international level. As Table 8.2 
shows, some 18 firms in the smallest size category also collaborated with suppliers outside 
their immediate business environment. They were no less likely than the larger firms in the 
sample, therefore, to deal with firms located elsewhere in the UK or even abroad. 
The example of firm 19 is indicative of this finding. Whilst local linkages were important and 
brought a number of advantages, this firm also collaborated with firms in Denmark and the Far 
East. Firm 12 (a small producer of loudspeakers), had also collaborated with a Danish cabinet 
152 supplier in the development of its latest product. Firm 13, (a small loudspeaker producer) 
required a "clean" appearance for its latest high specillcation loudspeaker and consequently the 
design of this product was integral to the project. At an early stage, therefore, it involved the 
injection moulding firm that it has now used for some time. This firm was not located close to 
firm 13 but this did not represent an insurmountable problem. This firm argued that 
"using suppliers based in the UK certainly makes communication easier, but suppliers 
are not chosen on this basis alone. We choose the best suppliers, and if they are close 
by, then so be it, but its not crucial" 
Other small firms had also collaborated with suppliers outside their immediate environment in 
order to develop new products. Firm 20 (a small electronics manufacturer) had collaborated 
extensively with a French metalworking firm in the development of its new range of products. 
They noted that 
"We have collaborated closely with this and other firms. There is some advantage if 
suppliei-s aie local, but this is by no means the sole criteria. If your relationship (with 
suppliers) is good, then the location is not that important" 
Another small producer of electronic products (firm 21) echoed this statement, in discussing 
its collaboration with its P.C.B and metal work suppliers 
"Physical proximity is not vital, rather it is the closeness of communication between 
firm and supplier that is important. We used to prefer using local suppliers but the 
quality and professionalism was a problem. Quality, price and delivery on time are 
more important than location, added to which, we want to work with specialists in 
their field rather than a jack-of-all-trades" 
It was clear, therefore, that firms were more concerned with working with good-quality 
suppliers rather than simply those that were close. However, it must be noted that these 
findings may also reflect the awareness of potential suppliers on the part of hi-fi firms and the 
fact that the specialised nature of the hi-fi sector means that firms are limited in their choice of 
supplier. 
Table 8.2 shows that the larger firms in the survey displayed a similar tendency to use non-
local suppliers. To an extent this may result from their resource advantages and the ability to 
look further afield for appropriate suppliers but it also reflects a similar attitude towards 
supplier relations mentioned by smaller firms. Firm 15 (a large loudspeaker producer) had 
developed close contacts with their suppliers of loudspeaker cabinets and glues. In this case, 
the cabinet producer was based in Denmark. The location of this supplier was not seen as 
being a problem and it was argued that quality, cost and continuity of supply were of greater 
153 incremental technological advances. Consequently, there is less need for suppliers to be 
nearby because the technology involved is less complex and can be transferred over greater 
distances. By contrast, more radical developments may benefit from face-to-face contacts. 
This finding is similar to those of Gertler (1993) and Harrison (1992) vk/ho stress the 
importance of face-to-face contact in the development of new (radical) technologies where 
there is more uncertainty sun ounding the outcome of the innovation. 
As far as linkages and interaction with suppliers and hi-fi firms are concerned, therefore, 
location appears to play a rather subordinate role. If resources are available locally, then firms 
may utilise them (Vaessen and Wever 1993). However, all the firms in this study were 
prepared to extend their search to other areas of the UK and beyond if necessary. This finding 
is not sui-piising because firms in a specialist sector such as hi-fi can rarely rely upon the local 
environment for all the inputs they require (Curran and Blackburn 1993, Grotz and Braun 
1993). 
The previous chapter showed that in certain circumstances hi-fi firms entered horizontal 
collaborative agreements with firms in other sectors. In geographical extent, these linkages 
were similar to the veitical relationships discussed above as Table 8.1 shows. The very nature 
of these relationships, in that they are characterised by a search for specialist expertise, may 
account for the fact that they are not with local firms. Firm 2 (a small loudspeaker producer) 
had collaborated with the research division of a large German multinational chemicals firm in 
order to develop the mineral polymer casing for its new loudspeakers. There were only a 
limited number of firms with the necessary expertise and thus the choice of collaborator was 
necessarily constrained. Similarly, firm 39 (a producer of electronic products and 
loudspeakers) had collaborated extensively with an American semiconductor OiTn in the 
development of various chip sets. In these cases it is important for hi-fi firms to access the 
most appropriate technological expertise. This is more crucial than the location of these firms. 
One firm had collaborated with a small local firm in developing some chips for its latest home 
cinema amplifier. This firm noted that the close location was useful given that the technology 
was completely new to this firm and that personal contact during the innovation process was 
particularly beneficial. However, even in this latter case, it was seen as more important to be 
working with experts in their particular field rather than to be working with people who were 
geographically close. 
Feldman (1994) argues that location close to University R&D may also benefit small firms. 
However, such links are not common for firms in this sector as the previous chapter and Table 
8.1 shows. Whilst small firms such as firms 19 (based in Essex) and 21 (based in Cardiff) did 
have links to local university departments, the former also had links with the more distant 
university at Sheffield. Similarly, larger firms such as 15 (a large loudspeaker producer) and 
39 (an manufacturer of electronic products and loudspeakers), were involved with both local 
155 and non-local institutions. In the case of firm 15 (located in Sussex) they had long-running 
links with both Kings College, London and The University of Sussex at Brighton. Firm 39 
(located in Cambridge) had links with the universities of Cambridge and Nottingham. Again, 
the knowledge and expertise required were more important than location /pgr .yg, but more 
significantly, personal links seemed to be important in the formation of such links. Thus, 
places where people had been at university influenced these ventures and the presence of 
personal friends at certain institutions was an important factor. Similar findings were 
discovered by Lawton-Smith (1990) and Keeble (1989). 
The use of business services also extends beyond the immediate geographical environment for 
most hi-fi finns. The previous chapter showed that one area in which firms have directed 
much attention has been in the design and physical appearance of their products. This is partly 
the result of the rise of Japanese competition, but also a realisation on the part of many firms 
that the design of a product can attract the attention of potential buyers before they may even 
have heard the product (interview survey). Consequently 16 firms had used the services 
provided by product designers in the development of their latest product, but in only 4 cases 
was the design firm in the immediate locality of the hi-fi firm. These Endings are again related 
to the need to access specialist expertise which is unlikely to be available locally to every firm, 
the distribution of producer services in the UK and the importance of personal networks. 
To illustrate, most producer service firms are located in London and the South East. Indeed 
Hitchens et al (1994) and Marshall et al (1987) note that about 40% of business or producer 
service fimis are located in this region. This contrasts with 11% of firms in the North West 
and 8% of firms in the West Midlands. The distribution of these firms is important in 
explaining the pattern of use amongst hi-fi firms. In effect, the choice of business service 
provision is constrained by the location of service providers. Hi-fi firms in both "core" and 
"peripheral" locations had used firms based in London. Furthermore, die general view on the 
part of hi-fi Urms was that those design firms located in the capital were more competitive and 
more up-to-date in the design field than their peripheral counterparts. The quality of expertise 
available in these firms was seen to be much greater. 
Personal contacts were also very important in explaining the use of product design firms. For 
example, the founder of firm 39 (a medium sized electronics and loudspeaker manufacturer) 
had also started a small design consultancy. This entrepreneur was well known throughout the 
hi-fi industi-y and as a result undertook much work with British (as well as foreign) firms. 
Similarly, firm 4 (a small producer of electronics and loudspeaker products), had made use of 
a product design firm based in Cheshire which was run by a friend. In another case, firm 41 (a 
producers of a range of hi-fi products), made use of a design firm based in London which was 
run by an ex-employee of the firm. The importance of personal networks were also found to 
156 actively changing the resource base of their environment. Secondly, if appropriate inputs 
cannot be found in the local environment, firms can immunise themselves against this problem 
in two ways. One way is for tasks to be shifted beyond their location. For example, links can 
be established with customers, suppliers and universities outside the boundaries of the 
business region. Alternatively, a firm's dependency on the local environment can be reduced 
by undertaking certain activities in-house. The third strategy is that of adaptation or acceptance 
of the local environment. In such cases the fiim simply does the best it can in the 
circumstances. 
For the most part peripheral hi-fi firms had attempted to immunise themselves from the local 
resource base. The first way in which they can do this is by internalising various activities. 
For example, firm 37 (a large producer of loudspeaker products) has invested heavily in in-
house engineering and design facilities. Some 10% of the workforce are thus employed in 
R&D, many of whom have worked for much of their career in the industry and who thus 
possess much experience of hi-fi design. This firm has been responsible for a number of 
innovations concerning loudspeaker cabinet construction and have pioneered a particular type 
of drive unit in which the tweeter is contained within the bass unit. It is evident, therefore, that 
the firm has much of the technical expertise needed for product innovation in-house, so much 
so that it does not feel at a disadvantage because of its location. Similarly, firm 41 (a large 
producer of electronic products and loudspeakers) has invested in a new, pui-pose-built factory 
with up-to-date R&D laboratories. The firm ha,s a large in-house design team and an advanced 
CAD-CAM system. Consequently, all products are designed and built in-house, including the 
CD mechanism which many other UK firms buy in. 
The second immunisation strategy involves shifting tasks beyond the firms immediate location 
and linking up with suppliers outside the boundaries of the business region. For example, firm 
40 (a small loudspeaker manufacturer), works with suppliers located in other parts of the UK 
and Europe in order to innovate and improve their products. Similarly, firm 37 (a large 
producer of loudspeakers) collaborated with a south coast firm of plastics suppliers in the 
development of their new product. It was crucial that this product fitted together well, hence 
the involvement of this firm. The interviewee noted that it would have been useful if this 
supplier was closer, given the iterative nature of the innovation process and the subsequent 
need to communicate quickly and easily. However, it was necessary to use the best firm 
known to firm 37 in this area. Similarly, firm 41 (a large producer of electronic and 
loudspeaker products) enjoys close relationships with a number of loudspeaker cabinet 
suppliers in Italy and Denmark. The firm also has links with a small London design firm 
which is mn by an ex-employee of the firm. This contact provides fresh ideas for the aesthetic 
design of new pioducts. In certain circumstances, therefore, this firm uses resources beyond 
the local business environment. 
158 Whilst this research was being undertaken, there was a profound shift of emphasis in some 
quarters of economic geography away from the analysis of formal traded linkages between 
companies towards an analysis of infonnal linkages, sometimes referred to as 
(Storper 1995). It has been aigued that such interdependencies explain the 
relatively high degree of clustering manifest by the British motor sports industry in what is 
sometimes termed 'Motor Sports Valley' (Henry et al 1996). It is suggested that geographical 
clustering greatly facilitates such informal linkages through the exchange of personnel in a 
localised labour market, the development of personal contact networks, the fostering of gossip 
and mmour in social settings and the observation of rivals products at race meetings. 
Given that this shift in emphasis took place after my empirical analysis had begun, it was not 
the primary purpose of this research design to investigate such untraded linkages. 
FurtheiTnore, given that the UK specialist hi-fi industry shows less clustering than motor 
sport, it might be assumed that such are less important in this 
context. Nevertheless, there are numerous indications from the research that linkages of this 
sort were impoitant. This section examines the evidence for the existence of a hi-fi ATzowWgg 
in the UK through a consideration of the development of the hi-fi industry in the 
UK and the extent to which the movement of personnel and informal linkages between firms 
have contributed to the continued success of British hi-fi manufacturers. 
The UK hi-fi knowledge community 
In Chapter six it was shown that certain highly skilled people were crucially important in 
enabling firms to innovate. At the same time, however, it was noted that the ability of such 
people to develop new ideas would not be possible without the presence of other people. More 
specifically, these people benefit from the hi-fi commwMffy which seems to exist in 
the UK. The existence of such a community is important because of the knowledge needed to 
innovate. In turn, seeing as knowledge appears to be central to the innovation process, this 
argument suggests that place is important because knowledge cannot be easily transferred from 
place to place without some loss of value. There has been much debate concerning the 
significance of the local economic environment and the benefits that accrue to firms from their 
location in certain regions (Crewe 1996, Grabber 1993, Granovetter 1985, Harrison 1992). 
However, it appears that in certain cases, the build-up of knowledge at the national scale is 
more significant (Gertler 1992, Krugman 1991, Porter 1985, 1990). Such is the case for the 
hi-fi industry. This section outlines the factors that have been important in contributing to the 
development of this in the UK. 
160 The development of the hi-fi industry in the UK is all the more remarkable given the fact that 
many of the early innovations in what is now known as hi-fi were not undertaken in this 
country. It was the American inventor, Thomas Edison (1847-1931) who invented the 
cylinder phonograph in 1877. His invention was improved upon by another American, Emile 
Berliner (1851-1929) who developed the alternative flat disc phonograph. This state of affairs 
can largely be accounted for by the fact that scientific discovery played an important part in the 
development of this sector (Allen 1970) but also factor conditions (Porter 1990), namely the 
dominance of coal as opposed to electricity as a cheap source of power in the UK and the 
unsatisfactory legal and technical provisions for the public supply of electricity (Allen 1970). 
Nonetheless, such was the interest in this technology that much work was being undertaken at 
this time in the UK in order to produce a better sound from phonographs and from radio 
receivers. These developments culminated in the first commercial recording of sound on a 
gramophone record in Westminster Abbey on November 11th 1919. Although there was little 
attention drawn to this event at the time, it inaugurated an epoch of technical development in 
the UK which laid the basis for the hi-fi and audio industries that we know today (Kelly 
1985). At the same time numerous phonograph and radio products began to appear on the 
market. This was a result of technical advances but no less significant was the development of 
the National Grid in the UK in the 1926. This opened up the market for these products such 
that wireless sets and gramophones became the major form of home entertainment. 
The development of the hi-fi industry in the UK was very much the result of the effoits of a 
large number of enthusiasts. For example, the British engineer A. D. Blumlein was 
responsible for the next major technological breakthrough which was the long awaited addition 
of a degree of spatial realism to sound reproduction. He had been working for some time on 
various methods for reproducing two channel sound on disc. Another British engineer, P. J. 
Pyke, was also responsible for developments in this area. Stereophonic discs, however, were 
not launched until 1958. With the arrival of stereo, the consumer now had to budget for a 
stereo amplifier and a pair of matched loudspeakers in addition to the gramophone and radio 
set. This is basically the standard set-up of a hi-fi system today. In the Oeld of loudspeakers 
the British were similarly at the forefront of much of the groundbreaking work. For example, 
Gilbert Briggs the founder of Wharfedale, was responsible for a series of major loudspeaker 
developments, as were engineers at firms such as Celestion and Goodmans. This interest in 
sound recording and reproduction was crucial in the development of the hi-fi industry in the 
UK and a similar enthusiasm accounts for the development of the motor spoils industi-y in this 
country (Henry et al 1996). The importance of this factor should not be underestimated and 
Porter (1990) notes that the passion for various activities in different countries is a crucial 
factor for industries in these countries becoming competitive. 
161 Factors such as chance and luck have also been important in contributing to the development 
of industry in certain places (Krugman 1991, Porter 1990). These factors seem to have been 
an important factor in the development of the hi-fi industry in the UK. For example, one of the 
early pioneers of radio technology, Guglielmo Marconi arrived in the UK in 1896. He based 
his caieer and his company in Britain because he found little support for his ideas in Italy 
(Gascoigne 1993). His company was to have a significant impact upon the development of the 
hi-fi industry in the UK. At a later date developments in this country were also boosted with 
the consolidation of HMV, Colombia, Edison Bell and Marconiphone at laboratories at Hayes, 
Middlesex. This brought together many of the outstanding engineers in the world of audio. 
The laboratories here became the cornucopia of new ideas and turntables, loudspeakers and 
amplifiers (as well as many other consumer electronics products) were all designed and 
manufactured in-house. More importantly, it contributed to the development of expertise in 
this country. 
The Second World War also proved to be important to the development of the industry. 
Firstly, it provided the opportunity for many engineers to pursue their ideas for the war effoi-t, 
particularly in the radio and loudspeaker spheres. Secondly, as a consequence, in the early 
post-war years there were a large number of skilled engineers whose expertise was used to 
good effect in the hi-0 field. For example John Bowers and Roy Wilkins, the founders of 
B&W Loudspeakers, served together in the Second World War. They discovered that they 
had a common interest in radio and decided that when the war was over they would set up a 
shop supplying parts and complete radios. They opened their shop in Worthing in 1945. 
Almost from the start, the business supplied public address systems and it was in this field 
that John Bowers began to concentrate. In 1966 he decided to start producing a range of 
loudspeakers, originally operating from a modified block of lock-up garages before moving to 
its present site in 1969. Under his guidance B&W introduced a whole series of loudspeaker 
innovations, particularly in terms of drive unit materials and cabinet construction. This legacy 
continues today, and B&W is the largest hi-li firm in the country and one of the most 
successful, having a turnover in excess of jE27million. 
Institutional factors also aided the innovative effoils of many firms. Of particular importance 
was the British Sound Recording Association (BSRA) which was founded in 1936. This 
society became the meeting place for those involved in the industry. They held monthly 
meetings at the Royal Society of Arts in London, published a monthly journal and hosted an 
Annual General Meeting, where developments were discussed and demonstrations of 
equipment given. Kelly (1985), himself a hi-fi engineer, provides his own perspective on this 
event 
"each exhibitor was allowed about ten minutes [to demonstrate their new 
products]...which included phonograph pick-ups, amplifiers and loudspeakers. This 
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lounge and discuss events, plan the future and imbibe generously, often to oblivion" 
This provided a crucial meeting place for all those in the industry. It was a place to disseminate 
ideas and make contacts. There was a similar event for larger companies before the two events 
were combined in 1956 in the form of the London Audio Fair. The important point to note in 
this regard is the context that this provided for innovation in this sector. 
Against this background, British engineers proceeded to develop a series of innovative 
products (Borwick 1985, Kelly 1985). For example, D.T.N.Williamson was responsible for 
numerous developments regarding power output and the reduction of feedback in amplifiers. 
Harold Leak was responsible for similar improvements in amplifier design. D.E.L.Shorter, 
who worked at the B.B.C's research laboratories pioneered various new loudspeaker designs 
(Allen 1970). Some of the most important developments were achieved by Peter Walker, the 
founder of Quad. He designed a number of innovative amplifier and loudspeaker products, the 
most notable being the Quad Electrostatic loudspeaker that represented a revolutionary advance 
in loudspeaker design. Another designer, Hugh Brittain pioneered the development of metal 
cone loudspeakers whilst working for GEC Acoustics. 
Ted Jordan was another of the (many) hi-fi pioneers that were working in this country at diis 
time. He started his career as a development engineer at Goodmans, then based in London and 
rose to the position of Senior Development Engineer. Whilst there, he wrote a number of 
papers and articles on acoustics as well as a book on loudspeaker design and acoustics in 
1962. Whilst he was at Goodmans, he came up with a number of innovations such as the 
curvilinear cone and then in 1962 he designed an Electrostatic loudspeaker which he was able 
to display on the Goodmans stand at the same show at which Quad displayed their 
electrostatic. After leaving Goodmans he formed his own company and further developed the 
use of metal cones in loudspeakers. This was over 30 years ago and certain firms are now 
copying these ideas. Ted Jordan was very modest in the way in which he talked about the 
innovations and advances that were being made in the UK during the 1950s and 1960s and 
was quick to point out that there were many others like him who were developing new ideas. 
Indeed, the large number of people working in the field of hi-fi in the UK at this time was 
crucial to the development of the industry and accumulation of expertise at a national level. 
It is evident, therefore, that there is a history of hi-fi development and manufacture in the UK 
and as a consequence of this, much accumulated expertise. This has been crucial in the success 
of finns in this country. In some respects, therefore, Britain may be viewed as "hi-fi island", a 
centre of expertise in the design and development of audio products. Some of the interviewees 
neatly summarised this accumulation of knowledge and expertise in this field. Firm 2 (a small 
163 loudspeaker manufacturer) noted the importance of certain key individuals (see Figure 6.7) in 
the development of the industry 
"the development of the industry in the UK is down to certain key individuals such as 
Cecil Watts, Gilbert Briggs, Ted Jordan and Richard Walker and to companies such as 
KEF. Quad, Whaifedale and Tannoy. There is a huge history of hi-fi knowledge and 
expertise in the UK." 
These thoughts were echoed by firm 24 (a small producer of electronic and loudspeaker 
products) which used various British engineers to design all their products 
"the UK has so much hi-fi expertise, a wealth of knowledge and many innovative 
firms. Their products are highly regarded all over the world, even in Japan, but who 
knows about this back home in the UK?" 
Finally, firm 35 (a small loudspeaker producer) noted that 
"of course, Japanese products dominate many areas of the consumer electronics 
markets [not just hi-fi], but having said this hi-fi, especially at the top end, is UK 
territory, there is so much expertise over here" 
Thus, although many European consumer electronics industries have been seriously affected 
by the arrival of the large Japanese multinationals (Borwick 1985), British Orms have been 
successful in presei-ving for themselves a good share of the higher end market for audio 
products and are even competing with the Japanese at the lower end of the market. There are 
still at least 70 firms in the U.K, and whilst they are small compared to their Japanese 
counterparts (with a combined turnover of just over f230 million) they were the source of 
many innovations (interview survey). Consequently, the pioneering and successful firms of 
the past that are still in existence (such as Celestion, Goodmans, Quad, KEF, Tannoy and 
Whaifedale) have been joined by a new generation of firms such as B&W, Arc am. Meridian, 
Linn, Nairn, Mission, NAD and Audio Partnership, continuing this legacy of expertise in hi-fi 
that was evident at the start of the centuiy. 
Indeed, in a number of cases British firms were used on a regular basis as consultants by 
Japanese firms. Thus, Sony, Canon, Pioneer and more recently Teac have all employed 
British fiiTns or designers to develop various products. For example, firm 39 (a medium sized 
producer of electronics products and loudspeakers) undeilook most of the design work for the 
new range of home cinema loudspeakers launched by Canon. These were the first hi-fi 
products ever launched by Canon and they recognised that they would be unable to design this 
type of product because of a lack of expertise but that a British firm would be able to do so 
quite quickly and easily. In the field of loudspeaker design in particular, British firms are 
164 Federation of British Audio (FBA) which represents the industry in this country (Borwick 
]985). 
The movement of people between various firms was highlighted by a number of firms. They 
noted that this was an important factor in the diffusion of knowledge and development of 
contacts. Examples were found of engineers moving from Goodmans and Mordaunt Short to 
B&W, between Monitor Audio and Mordaunt Short, and from Arcam to NAD. These are just 
some of the connections shown in Figure 8.1. The interviewee at firm 43 had previously 
worked for Quad and noted that 
"the movement of people is an important feature of the industry. As a result, people 
know what particular firms are up to. This is also good if a problem arises because the 
chances are that you will know someone who can help. It has certainly benefited UK 
firms" 
Another finn (35) was quick to emphasise the importance of such links 
"Of course I know other people within the industry. Many people have worked for 
different firms and other people at some stage of their careers. This has certainly 
benefited the UK industry, after all they're still in business, even with stiff competition 
from the Japanese" 
Thus, there is some evidence to suggest that the movement of people between firms 
contributes to the accumulation of knowledge within individual firms. When such staff move, 
they take with them knowledge developed in their previous work and ideas concerning new 
ways of doing things which may be of use to their new firm. At the same time, the movement 
of people contributes to the development of informal linkages between firms. These linkages 
may be important when a firm needs new knowledge in order to innovate. 
Informal linkages between hi-fi firms 
The subject of informal linkages between hi-fi firms has been extensively examined in Chapter 
seven. It was suggested that this form of collaboration appeared to be particularly significant 
for hi-fi firms. Through personal contacts, information about new technologies, new materials 
and information on suppliers could be exchanged. Consequently, many of the finns stated that 
informal links with other fiiTns were of some significance both in terms of innovation and 
more general problem solving. Whilst firms were wary of collaborating with other firms, it 
was acknowledged that people did talk to each other and were thus able to keep abreast of 
various developments. Firm 12 (a loudspeaker producer) noted that 
166 Thirdly, other factors such as price and quality were seen to be more important in influencing 
the choice of supplier. Fourthly, advances in communications technology have meant that it is 
possible to collaborate with firms that are further away. Finally, the fact that most innovations 
were characterised by incremental advances meant that proximity was less impoitant because 
the technology being exchanged was less complex and could be transferred more easily over 
greater distances. 
6 
The finding that the local environment was relatively unimportant was further illustrated by the 
success of hi-fi firms in peripheral locations. In many ways they were no different to other hi-
fi firms. These peripheral firms had invested equally heavily in R&D (in terms of physical 
infrastructure and in human resources) as their more centrally located counterparts and had 
collaborated with other firms nationally and internationally. Indeed, to use the terminology of 
Vaessen and Wever (1993), most hi-fi firms had 'immunised' themselves from their local 
resource base and were involved in much wider geographical networks. In other words, they 
were not embedded in their local environment. This may be accounted for by the specialist 
nature of the sector and its products (a fact reflected in the export orientation of many firms) 
but it is also a reflection of the way in which business seems to be organised in the UK. 
These findings are important because they suggest that the role and significance of place varies 
from country to country, as suggested by Botkin and Matthews (1992) and Lash and Urry 
(1994). Consequently, in the UK it may be that the local or regional environment is relatively 
unimportant compared to Italy or Geimany. This may be related to the centralised system of 
government that exists in the UK. Alternatively, it may simply be a reflection of geographical 
scale and the fact that the UK is a smaller country where communication at the national scale is 
relatively easy. This is certainly the case compared to the USA with its different time zones. 
This factor combined with advances in communications technology means that the factor of 
distance is relatively insignificant. The cumulative impact of these factors mean that geography 
or place is important at a different scale in the context of the UK. More specifically, it appeared 
that place was important as suggested by the proponents of the industrial agglomerations 
theory but at the national rather than the regional level. 
This finding is important because the role of the nation state has been downplayed or even 
ignored in many discussions on the role of geography and place. In turn, it suggests that a 
reconceptualisation of space is needed akin to that suggested by Amin and Thrift (1992). They 
note that pZocgj' are still needed in the global economic environment, firstly as centres of 
representation, where discourses, new fashions and ideas are disseminated and as points at 
which knowledge structures are tapped into, secondly, as centres of interaction, where 
information is gathered and contacts are made and maintained and thirdly, to develop, test and 
track innovations. However, the scale of these is likely to vary in different regulatory 
environments. Thus, in certain circumstances the region may be impoitant whilst in others the 
169 nation may be more significant. The UK may be such a place in terms of the hi-fi industry. It 
is a centre of knowledge, both historically and presently, the location for many indigenous and 
foreign firms, and a place where people can tap into this knowledge and through their contacts 
keep abreast of market developments. Foreign firms such as Sony, Canon, Pioneer, Bose and 
Demon have also tapped into the knowledge base that exists in the UK in order to develop their 
audio products. 
In reaching this conclusion we have arrived back at Marshall's observation that "when an 
industry has thus chosen a location for itself, it is likely to stay there long: so great are the 
advantages which people following in the same skilled trade [obtain]...[industry] is as it were 
in the air" (Marshall 1890 p225). In the case of the UK hi-fi industry the location that Marshall 
refers to is the UK rather than a specific region and the accumulation of knowledge in this 
country has contributed in no small way to the record of innovation of hi-fi firms in the UK. 
Thus, whilst people are important in the successful innovation observed in many UK hi-fi 
firms, so too is the environment in which they work. 
170 of science, engineering and technology in collaborative R&D schemes, secondly, European-
based collaborative innovation programmes and thirdly, single firm innovation support 
schemes. One of the main collaborative innovation support initiatives is the LINK scheme. 
This is designed to assist Joint research with Higher Education Institutions (HEIs) and 
technology organisations in strategic areas. Under this scheme, firms can obtain up to 50% 
of project outlays from the government. By the start of 1992, 30 programmes had been 
approved in areas such as electronics, communications, food and bio-sciences, engineering, 
information technology, materials and chemicals. In many ways, this scheme represents a 
continuation of the earlier Design Advisory Service and Manufacturing Advisory Service 
programmes (Britton 1989). 
The Advanced Technology Programme aims to promote longer term collaboration between 
UK companies in advanced technologies. Eight programmes had been launched by 1993 in 
areas such as information technology, advanced robotics and advanced manufacturing 
technology. Like the LINK scheme, up to 50% of a project's eligible costs can be claimed 
from government. A second programme is the General Industrial Collaborative Projects 
Programme which covers research programmes that do not easily fit into either of the above. 
This scheme is particularly aimed at smaller companies and research organisations and again 
covers up to 50% of the eligible costs of a project. 
The main European-based innovation support scheme is EUREKA, which was launched in 
1985. This aims to encourage and assist collaborative research and development projects 
between European countries' companies, research organisations and HEIs. The rationale for 
this scheme is that new product or process development can be particularly expensive and 
risky for smaller firms and that as a result, it makes sense to collaborate with others. Pooling 
resources in this way enables projects to be carried out on a larger scale and in a shoiter 
time. Furthermore, it provides access to the skills and experiences of others, so increasing 
the chances of success. Under this initiative, firms can get help for travel costs to visit 
potential partners (up to fl 5,000 a time) and help meeting the costs of the project itself (up 
to f250,000). Projects need to represent a significant technological advance and also meet 
the funding criteria and objectives of the DTI. 
Despite the policy shift towards the support of collaborative innovation programmes 
(Metcalfe 1994), there remain two nation-wide schemes designed to support single company 
innovation projects. The first of these is SMART, which stands for Small Firm Merit Award 
for Research and Technology. This scheme was introduced in 1988 following a pilot scheme 
in 1986. It consists of a two stage annual competition aimed at smaller companies employing 
up to 50 people which are unable to obtain the initial funding for innovative projects. Firms 
submit details to the DTI with the winners receiving a Stage I SMART award. This provides 
a grant of up to 75% of eligible project costs (to a maximum of f45,000). Stage 2 of the 
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the time to apply for help and that innovation schemes in particular required too much 
information and form filling in order to take part. Firm 1 (a small producer of electronic 
products) and firm 2 (a small loudspeaker manufacturer) summed up the attitude of many 
other firms 
"[government schemes] are a waste of time...and this is a big issue for small firms. It 
takes time away from running the business" (Firm 1) 
"We did ti-y to get financial help for the development of these products and recently 
looked at the possibility of getting a SMART award. However, it involved endless 
paperwork, seminar attendance and the creation of a business plan...added to which 
was the condition of finding funding from elsewhere. This was all very time 
consuming and was only directed at R&D, nothing was mentioned about marketing 
or export advice" (Firm 2) 
Similarly, various firms noted that the delay in dealing with government agencies had put 
them off trying to obtain help. Firm 16 (a small producer of loudspeakers and electronics 
products) noted that 
"there is an actual, not just a perceived delay in dealing with government bodies. 
Smaller firms do not have the time to waste, they have to make products in order to 
survive" 
This time delay in conjunction with the amount of information required in order to obtain 
assistance is an important factor in explaining the lack of interest in DTI support for 
innovation. Ashcroft et al (1995) found similar results in their study of Scottish firms. The 
information requirement was simply seen as too great which, coupled with government 
bureaucracy, acted as a substantial barrier to take-up. The resource constraints of smaller 
firms, therefore, represents a significant barrier to policy "take-up" and policies which are 
aimed at these firms do not seem to allow for this fact. Any reformulation of existing policy 
or new initiatives need to consider this issue very seriously. 
The second problem with many of the innovation support schemes was that a number of 
firms believed that they were too large to be considered for assistance. This is certainly true 
in the case of SMART awards, where recipients must not have more than 50 employees but 
SPUR awards are available to firms up to 500 employees. Firms 3 (part of a group 
employing about 400 people), 7 (85 employees) and 30 (120 employees), therefore, all 
believed that they were not eligible for any help as far as innovation was concerned, and thus 
they tended not to pay much attention to any adverts and mailshots that they received. Rather 
like the previous point concerning the time it takes to obtain funding, there was a similar 
176 "perception problem" of government schemes. In this case, to an extent the problem seems 
to be one of misinformation. In many cases firms were not too large to obtain assistance in 
the development of new products. However, despite this fact, there did indeed appear to be a 
mismatch between the nature of the innovation process in many hi-fi firms and the targeting 
of government policy. More specifically, the innovation process in these firms largely 
involved incremental innovations (as discussed in Chapter six) whilst policy is concerned 
with more radical innovations. 
Thirdly, but arguably the greatest barrier to the take-up of support, concerns the nature of the 
innovation process in hi-fi firms and the perception of the innovation process on the part of 
government (ACOST 1990, Ashcroft et al 1995). As innovation policy has developed, the 
eligibility rules have shifted from the support of near market research (incremental 
advances) towards pre-competitive or more "blue-sky" (radical) research. On the whole. 
both loudspeaker and electronic products manufacturers were not introducing radical new 
products but rather ones which represented or embodied incremental technological 
improvements. As Table 9.2 shows. Most of the products launched by the hi-fi firms in this 
study could be characterised as being existing product formats (such as amplifiers, CD 
players or loudspeakers). Only in seven cases did the new products represent a new type of 
product. This latter category included new home cinema products; a revolutionary digital 
processor and an amplifier capable of integrating programme sources not yet invented. 
FurtheiTnore, both existing and new product formats tended to be based on existing 
technology. In only nine cases did the new products include radically different technological 
developments. These new technological innovations included such developments as new 
drive unit designs and materials and new software and microprocessor technology. 
Generally, however, new products were characterised by the development of existing 
technology in existing product spaces. 
For many loudspeaker producers, it was recognised that there was little opportunity for the 
radical technological development of their products, rather, most activity centred on the 
materials used in and the construction of drive units and cabinets. At the same time, 
however, they were actively exploiting the new market areas that were developing such as 
multiroom systems (firms 16, 30, 39, 41), home cinema (3, 13, 37) and for some firms the 
in-car market (10, 30). For the producers of electronics products the situation was very 
similar. A number of firms had developed radical new circuit technologies for their new 
products (5, 7) and other firms were developing home cinema amplifiers (5, 7, 26, 30, 39, 
41). In no case, however, were these firms eligible for any assistance. Under the eligibility 
criteria for government innovation schemes, most new products would be classified as near-
market developments and as such would not warrant assistance. The lack of take-up of 
government innovation schemes, therefore, may largely be accounted for by the fact that, on 
177 improvements. This result may of course reflect the low level of innovation in such areas, 
but more significantly, it shows that policy assistance for less sophisticated innovation and 
improvements should not be precluded. The results from this study add further weight to this 
argument as Table 9.2 shows. This suggests that current innovation policy needs to be 
reconsidered and that it is recognises that innovation does not just entail new technological 
or radical product developments, but that in fact incremental advances are more common 
and no less significant in terms of competitiveness (Banbury and Mitchell 1995). 
Equally, the assumption that near market research is close in time to commercialisation is 
not always correct. Consequently, this is an ambiguous criterion on which to base the 
allocation of government support. In certain cases in this study, it was evident that market 
trends were being exploited by firms, but having identified these opportunities, more basic 
research was required before any product could be introduced. Thus, the new home cinema 
amplifier introduced by firm 26 was introduced to cater for the rapid development of the 
home cinema market. However, in order to develop this product the firm had to undertake 
much research into the production of the software inside this product. Similarly, firm 5 had 
recently introduced a new amplifier product at a very low price, to cater for the increase in 
demand for budget products. In order to develop this product, however, much research was 
needed into new circuit layouts and components. The same was true for firm 41 and its new 
range of home cinema products. It is difficult to justify innovation support, therefore, which 
allocates resources on the basis of a clear distinction between pre-competitive and near 
market research with the former always occurring first. 
Furthermore, the emphasis upon collaborative schemes does not support the process of 
innovation in small firms. Not only are present innovation policies in the UK aimed at the 
support for research as distinct from development but much emphasis is placed upon 
collaborative schemes (with the exception of SMART and SPUR). It has been argued that 
one way in which small firms can overcome a lack of finances in terms of innovation is to 
collaborate with other, larger firms. This is where the LINK and EUREKA schemes are 
intended to help. However, small firms are wary of entering into such relationships and 
working with large firms for fear of losing proprietary knowledge as well as the additional 
burdens that joint ventures create in terms of administration and monitoring (ACOST 1990, 
Moore 1993a). Chapter seven showed the limited collaboration that took place both within 
the hi-fi sector and with other firms in the innovation process. Of course, to some extent this 
reflects the peculiarities of this sector and thus the generalisablity of these findings must be 
questioned. However, other evidence suggests that small firms generally are wary of 
collaborating with others (Botkin 1991, Dodgson and Rothwell 1994, Grabber 1993, Grotz 
and Braun 1993, Imrie 1994). The combination of these factors meant that no hi-fi firms 
qualified for assistance in the development of their latest product. 
179 Which assistance schemes were used by hi-fi firms? 
In on]y in two cases was the assistance provided by government important in the 
development of the latest product (see Table 9.1). Firm 12 (a small loudspeaker producer) 
had received financial assistance for innovation in the form of a DTI Design Grant. In order 
to undertake the aesthetic design of two new loudspeaker products, this firm had involved 
the services of a small industrial design firm. This firm was aware of the possibility of 
obtaining help towards meeting the costs of this project and so contacted the DTI. As a 
result, the DTI covered 50% of the design costs with the other 50% being borne by firm 12. 
This was seen by the firm as being very much a one-off project but was also seen as being 
very successful. A similar strategy was pursued by firm 26 (a large producer of electronics 
products) and it received help in the design of its new amplifier product. 
On the whole, therefore, where Hrrns had received some form of government assistance it 
was not specifically targeted at the innovation process. For example, firm 37 (a large 
producer of loudspeaker products) and firm 41 (a large producer of electronic products and 
loudspeakers) had both received assistance as a result of their location in a Development 
Area. In the case of firm 37, this meant that it was able to receive financial help to train some 
of its staff to use their new computer equipment and it also received financial help to expand 
the factory. Similarly, firm 41 had received assistance for staff training and the building of a 
new factory. Naturally enough, they were very satisfied with the assistance they had 
received. A number of other firms had obtained assistance in the purchase of capital 
equipment. Firm 7 (a large loudspeaker and electronics producer) and firm 35 (a small 
loudspeaker manufacturer) had both received capital equipment grants. In each case the DTI 
provided some of the finance for the introduction of new process technologies and both 
firms were enthusiastic about this assistance, noting that they probably would not have 
undeilaken such a project had the DTI not been involved. Staff training was another area in 
which assistance had been sought and an area in which local TECs appear to have been 
particularly active. Those finns that had been involved with schemes such as "Inside 
Business" and "Investors in People" were keen to note how useful they found such activities. 
Again, whilst they may not be directly related to innovation, they are nonetheless important 
in enhancing a firm's knowledge and capabilities with respect to innovation. Such factors 
were seen to be very important to successful innovation as discussed in Chapter six. 
Given these results, it would appear that current innovation policy is not meeting the needs 
of small firms. Specifically, there is a policy gap created by the perception of the innovation 
process in small firms on behalf of government and the actual nature of the innovation 
process. Despite this, the firms in the hi-fi sector remain successful innovators. This finding 
casts some doubt upon the need for policy intervention in innovation and the next section 
discusses whether government assistance should continue. 
180 innovation process in this sector precluded much assistance, which led firm 24 (a small 
producer of electronics and loudspeaker products) to note that government needed 
"to make more effort to really assist UK firms, such as innovation awards....need to 
reward good ideas and help commercialise them" 
Thus, although innovation was characterised by incremental advances, many firms noted that 
some funding would aid the commercialisation of new ideas. This suggests that a number of 
hi-fi firms face similar resource disadvantages to small firms generally (Dodgson 1994, 
Stanworth and Gray 1991) and in particular, difficulty in obtaining the finances for 
innovation (Moore and Gamsey 1993). These disadvantages are outlined in Table 9.3. More 
specifically, they face greater problems than large firms in raising finance, accessing 
external capital and spreading the financial risk of innovation. Firm 9 (a small electronics 
manufacturer) noted that innovation awards providing the funds to expand the business 
would be useful and these thoughts were echoed by firm 26 (a large electronics producer) 
and firm 18 (a small loudspeaker manufacturer), amongst others. 
The preoccupation with finance is seen as the result of the failure of the market to provide 
the necessary capital to innovative small firms. This can be attributed to what Moore and 
Garnsey (1993) term the information gap and the asymmetry of interests between small 
firms and the providers of finance. Given the uncertainty of the innovation process, there is 
some reluctance on the part of investors to finance small firm projects because they are 
unable to evaluate the strengths and potential of projects. For smaller firms the lack of a 
"track record" is a serious problem on the part of private investors. Consequently, raising the 
funding to develop their ideas poses a significant problem for small firms. Secondly, there is 
the problem of asymmetry of interest. For various reasons, founders do not often wish to 
lose control over their company and feel threatened by the size of stake demanded by 
venture capital investors (typically around 40%). Such an attitude was prevalent amongst 
many hi-fi firms. As a result, there is a finance gap or failure in the market to provide the 
capital for innovation. Investors feel there is more risk with small firm innovation projects 
whilst small firm owners do not want to cede control of their fiiTn. This is an area where 
government can aid small firms by providing the funding for innovation and by doing so, 
encourage private financial investment. 
A review of the impact of the SMART scheme in the hi-O sector was not possible because 
no firms received the award, but other research suggests that this scheme provides some of 
the necessary finance whilst at the same time acting as a form of accreditation for small 
firms thus encouraging private finance. Moore (1993a) has examined the impact of SMART 
in terms of additionality. Additionality means when the proposed R&D project being funded 
would be additional to existing R&D undertaken by a firm and would not go ahead without 
182 Small firm assistance for incremental innovation 
A new scheme to support product development and incremental innovation would seem to 
be appropriate. For firms generally, innovation is characterised by incremental advances and 
firms would benefit from schemes to help them commercialise their ideas. The lack of 
funding for such schemes by government reflects various misconceptions on the part of 
government of the innovation process. Simply because an idea is regarded as "near-market" 
does not mean that development costs will be reduced or that development will not require 
research activities. Consequently, the development of the SPIRIT (Support for Incremental 
Technology) scheme (for firms with up to 500 employees) is recommended. This scheme 
would be mn on the same lines as the SMART scheme and firms would have to compete for 
funding to develop new products, with the best ideas receiving partial funding to 
commercialise the product. This funding can be used at the discretion of the firm to cover the 
development, marketing and export of the product. The provision of marketing and export 
finance is seen as crucially important in such an award given that smaller firms may lack the 
necessary resources in this area. This scheme would not provide all the necessary funding for 
a project but would attempt to put firms in touch with private sector sources of finance. Like 
SMART, therefore, one of the aims of such awards is to act as a signalling mechanism to 
other parties (such as venture capitalists) of the excellence of the award winners. Of course, 
experience of how such schemes perform can lead to changes as necessary and these 
changes can be quickly implemented if the competition is run at regular intervals, for 
example, three or four times a year. 
Government macro-scale policies 
As well as providing capital for innovation projects, the macro-scale policies pursued by 
government play a crucial role in firm innovation and competitiveness. Indeed, Blackwell 
and Eilon (1991 pi29) argue that 
"politicians have no justification for their existence if they admit to being impotent in 
the face of market forces. They are elected to do something for the well-being of the 
nation, which is meaningless without the wealth creation necessary to finance it" 
As far as innovation is concerned, the issue of workforce education and training is 
particularly important. All governments are committed (to varying degrees) to financing 
education. It is crucial to the future of wealth creation. In Japan, education in engineering is 
seen as the linchpin of commercial enterprise (Blackwell and Eilon 1991, Lash and Urry 
1994). The same is true in Germany whilst in France the Grandes Ecoles prepare students for 
top industrial (and government) positions. In the UK the tradition has been of education for 
184 government schemes. Furthermore, most innovations are incremental in nature v^hilst the 
focus of many schemes is to aid radical or "blue-sky" research. 
Consequently, government policy with regard to assisting innovation in small firms needs to 
be reviewed and in particular, the various single company innovation schemes. Moore 
(1993a) has noted that in terms of additionality, the SMART scheme has been very 
successful and it would appear that other schemes designed to assist the development of 
incremental innovations should be mn along similar lines. Help with marketing and 
exporting was also included in this proposal in an attempt to counter some of the resource 
issues mentioned by firms in this study. 
Governments also have an important role to play at the macro scale and in creating an 
environment which enhances the prospects of its industrial and manufacturing sector. The 
education and training of the workforce is crucial in this regard. In the case of the hi-fi 
sector, innovation was very often the work of one or two individuals in each firm, who were 
experts in their field. This knowledge and ability cannot be instantly created but is done so 
over a period of time. Investment in education and technical training, therefore, are crucial if 
firms are to innovate and remain competitive. The number of technology enterprises in the 
future is dependent upon the proper education of today's children. The budgets for education 
and science in particular need to be maintained in order that individuals have the ability to 
develop new ideas and technologies in the future. 
The policy measures that have been suggested may be seen as a combination of short term 
and long term measures. In the short term, government could usefully consider broadening 
the scope of its single firm innovation schemes in order to assist both radical and 
incremental technological innovations. Such a move would cater more directly for the 
innovation process in small firms and would acknowledge the importance of incremental 
innovations. However, in many ways the macro-scale initiatives are more important to the 
long teiTn competitiveness of and innovation in small firms in the UK. Given the uncertainty 
and unpredictability of the innovation process, the macro scale conditions which encourage 
innovation need to be considered. The history of innovation in the hi-fi sector is not unusual 
in this regard. For example, the original gramophone design resulted from Edison 
accidentally discovering the recording properties of a strip of tinfoil (The Gramophone 
1997) and Marconi was attracted to the UK in 1896 to exploit his ideas because he found 
more support here than his native Italy (Gascoigne 1993). Creating an environment which 
fosters innovation and experimentation and possessing a workforce which is capable of 
developing and exploiting new ideas should be a central aim of government policy. 
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central to whichever strategy a firm has chosen. For example, a number of firms have 
continued to pursue a ybcw.9 strategy and are producing high quality and in 
some cases highly priced products. However, at the same time these firms have begun to 
develop new types of products to cater for the development of the CD and home cinema 
markets. In other cases, firms have begun to base their competitive advantage upon a coj/ 
ybcwj' strategy and are thereby competing more directly with their Japanese rivals. This has 
either been achieved through a series of mergers and acquisitions or the relocation of 
production in low labour cost economies in the Far East. This strategy has enabled firms to 
offer high quality products at lower prices than before. In many cases these new products did 
not involve radical technological developments; rather, firms were introducing products 
which embodied incremental advances and which exploited the opportunities opened up by 
the development of new technologies such as the CD. However, most innovations are 
incremental in nature and are no less important in contributing to the competitiveness of 
firms. 
IV/zafyocfo/-.!; org imporfanf m innovofg 
This study of the innovation process in UK hi-fi firms has shown that whilst the models of 
the innovation process outlined in Chapter Two contribute in some ways to our 
understanding of the process, they singularly fail to identify what factors are most important 
to innovation. For example, it is crucial that people are put at the heart of the innovation 
process in order to avoid technological determinism. The importance of people has been 
hinted at by Rothwell (1992), Simmie (1996) and Sundbo (1991) but no models of the 
innovation process fully recognise their importance. This study discovered that the most 
important 'success factor' was skilled labour. Consequently, a new model of the innovation 
process was presented in Chapter six (see Figure 6.7) which places innovators at its centre as 
it is such people who have the technological ability and knowledge of the market to develop 
new products. 
The technological capabilities of individuals within the firm, therefore, represent the first 
and most important 'success factor' for innovation. The importance of such knowledge was 
emphasised by Lipparini and Sobrero (1994) and Rothwell (1994a). For example, the 
development of products was very often the work of individual engineers. The new amplifier 
product from firm 5 (a small producer of loudspeaker and electronic products) was the work 
of one engineer as was the new range of loudspeakers developed by firm 17 (a small 
loudspeaker manufacturer). Furthermore, the development of the industry in the UK can be 
attributed to the pioneering efforts of individuals such as Gilbert Briggs of Wharfedale, Peter 
Walker who founded Quad, Ted Jordan at Goodmans and Raymond Cooke the founder of 
KEF. Not only did these individuals play an important role in innovation in the hi-fi sector 
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Tiefenbrun (Linn); Julian Vereker (Nairn); Farad Azima (Mission); John Bowers (B&W) 
and John Dawson (Arcam) and who have all continued this history of innovation. The 
significance of key actors in the hi-fi and other sectors justifies their position at the centre of 
the new 'innovator' model of the innovation process. 
The fact that firms specialised in the development of hi-fi products was the second factor 
that contributed to the success of these firms. Consequently they were expeils in this field 
and had much accumulated knowledge within the firm. This was vitally important in 
enabling firms to exploit technological and market opportunities. In turn, this finding 
suggested that firms were able to innovate as a result of learning by using, improving and 
producing hi-fi equipment. Consequently, there is evidence to suggest, albeit tentatively, that 
such activities contribute to the stock of "tacit" knowledge within each firm which was 
important in enabling them to develop new products. For example, firm 30 (a large 
loudspeaker and electronics manufacturer) has much experience in the development of 
loudspeaker products. Consequently it has been able to develop a revolutionai-y new type of 
flat loudspeaker by drawing upon expertise and accumulated knowledge of individuals 
within the firm. 
Thirdly, the findings of this study suggest that top management support for innovation was 
vitally important for innovation to occur. This support was evident in the importance 
attached to R&D. For example, almost 10% of the employees of firm 15 (a large loudspeaker 
manufacturer) were employed in R&D and these staff were located away from the main 
factory in order to encourage innovation. Firm 30 (a large manufacturer of loudspeaker and 
electronic products) had established a group R&D laboratory which undertook high level 
R&D and which was responsible for the development of a revolutionary flat loudspeaker. 
The support for innovation was also evident through the acceptance on the part of top 
management of the risks of innovation. For example, firms 28 (a small loudspeaker 
manufacturer) and 37 (a large loudspeaker producer) had both introduced products which 
had not been as successful as the company had hoped. However, this had not prevented these 
firms from developing other products. Indeed, the interviewees noted that the risk of failure 
was inherent to the innovation process and that they had learnt from the failure of these 
products. 
Fourthly, attention to market needs was discovered to be important in successful innovation, 
as suggested in the second generation innovation model. In this study 35 firms noted that 
meeting market demands was very important in the development of their latest product. 
Thus, firms were developing products to cater for the development of new market sectors 
such as the home cinema market (including both loudspeaker and amplifier products) and the 
market for digital electronic products associated with the development of the CD. 
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market factors were important. This finding supports the results of other studies which 
suggest that the attention to market demand is important in contributing to successful 
product innovation (Thwaites and Wynarczyk 1996, Bidault and Cummings 1994, Newby 
1992). The technological capabilities of a firm are crucial in successful innovation but so too 
are meeting market needs. 
The factors mentioned above were those that appeared to be most important in explaining 
why hi-fi firms were able to innovate successfully. Indeed, the significance of these factors 
was emphasised when compared to the various organisational innovations suggested in the 
fourth and fifth generation models of innovation. For example, the use of product 
development teams was restricted to the larger firms in the sector (those employing more 
than 50 people). For smaller firms there appeared to be less need to organise in this way 
because they were inherently more flexible. In particular, innovation tended to be the 
responsibility of one or two people and consequently internal communication was quick and 
easy. Similarly it tended to be the larger and more successful firms which had invested in 
CAD systems. This allowed these firms to reduce product development time and this was 
seen as being crucial given the need to introduce products on a more frequent basis. 
However, whilst these factors were important in contributing to successful innovation, they 
were not the decisive factor in innovation success. Rather, the factors discussed above were 
the most important in accounting for successful innovation in the UK hi-fi sector. 
By contrast, most hi-fi firms noted that accessing external expertise (the third organisational 
innovation) was important in the innovation process. This was because collaboration was 
seen as an easier way of accessing important knowledge held by individuals in other firms. 
Such knowledge was crucial in enabling firms to innovate. However, a more 'embedded' 
consideration of collaboration is needed because it was found that in the case of the UK hi-fi 
sector, certain types of collaboration were more common than others. For example, formal 
horizontal collaboration is uncommon whilst informal horizontal ventures and certain types 
of vertical collaboration are more widespread. The next sections discuss these issues. 
Contrary to the belief that collaboration between firms in the same sector has become more 
widespread, there was a general reluctance for hi-fi firms to collaborate with each other. In 
only three cases was the latest product introduced by a firm the result of collaboration with 
another hi-fi firm. This finding can be explained by reference to four factors. Firstly, hi-fi 
firms do not need to collaborate because they possess the necessary skills and expertise for 
innovation in-house as discussed above. Secondly, the nature of technological change in the 
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to collaborate in order to innovate. It would be more accurate to say that firms were 
essentially engaged in product development and using their existing knowledge and 
expertise to exploit well defined market opportunities. Thirdly, the hi-fi sector in the UK is 
characterised by fierce competition between firms and the desire to prevent others from 
benefiting from their technological know-how. Fourthly, there appears to be a culture of self-
reliance amongst hi-fi firms which may reflect the way in which business is organised in the 
UK. This finding would seem to support the ideas of Lash and Urry (1994) and Botkin and 
Matthews (1992) concerning the nature of business organisation in different countries. In 
other words, in the case of the hi-fi sector in the UK, product oriented innovativeness and the 
lack of formal horizontal collaboration may be two sides of the same coin. 
In certain circumstances, however, horizontal collaboration between hi-fi firms did occur. 
This can be related to a number of factors. Firstly, where the organisation of the firm was 
different collaboration was more likely to occur. For example, firm 24 (a small loudspeaker 
and electronics company) resembles a fW company and has no in-house R&D or 
manufacturing facilities. In order to innovate it collaborates with various hi-fi firms in the 
UK and uses manufacturing plants in the Far East. Secondly, collaboration between hi-fi 
firms took place where there was seen to be less conflict of interest and the necessary 
expertise was not available in-house. For example, firm 5 (a small electronics and 
loudspeaker manufacturer) had developed a record deck with firm 19 (a small electronics 
manufacturer) and firm 14 (a small loudspeaker manufacturer) had collaborated with an 
electronics manufacturer in order to develop a new range of electronics products. In both 
cases the expertise needed to develop these products was not available in-house. Thirdly, a 
number of firms had collaborated with various larger European and Japanese manufacturers 
in order to purchase parts such as CD mechanisms which could not be economically 
produced in-house and which have to be licensed from Philips or Sony who invented this 
technology. 
One of the most significant findings of this study concerns the importance of informal 
collaborative ventures and know-how trading. On the basis of the analysis of the hi-fi sector 
it would seem that such ventures have not received the attention that they warrant. More 
specifically, whilst formal collaborative agreements with other hi-fi firms were rare, 
informal relationships were much more widespread and crucially important for innovation. 
Indeed, 34 firms specifically noted that informal contacts with other UK hi-fi firms 
represented an important strategy for discussing and solving problems and was one way of 
keeping up-to-date with technological developments. This type of collaboration involved the 
transfer of knowledge between people that knew each other well. A wide variety of 
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new technologies. In some cases these relationships led to more formal technological or 
marketing alliances. For example, firm 7 (a medium sized manufacturer of loudspeakers and 
electronic products) noted that this type of collaboration enabled the firm to keep a watch on 
developments within the industry and through various personal contacts solve any problems 
they encountered. Firm 14 (a small loudspeaker manufacturer) also emphasised the 
importance of such contacts in the development of new products whilst firm 42 (a large 
loudspeaker manufacturer) had obtained the help of firm 30 (a large producer of loudspeaker 
and electronics products) in the design of a new range of loudspeakers. 
Such agreements represented a much less onerous form of collaboration because in most 
cases there was no need to enter into a foiTnal contract or for there to be any financial 
transaction involved. Rather, these relationships were characterised by trust. These informal 
relationships serve to further emphasise the importance of people and know-how in the 
innovation process and how firms need to combine expertise held within and beyond their 
boundaries. Not only are technological entrepreneurs vital to successful innovation, 
therefore, but so too are technological gatekeepers who are able to access the expertise held 
by other people in other firms. Furthenrore, conditions within the firm are also significant in 
this regard because the firm needs to allow people to network in this way and to value the 
information that they provide. 
This finding suggests that von Hippel (1988) was right in suggesting that informal 
collaboration within industrial sectors may be quite common and crucial for innovation. 
Furthermore, they indicate that the nature of collaboration may vary from country to country. 
This relates to the nature of business organisation in different places (Lash and Urry 1994). 
Thus, whilst firms in the UK may be reluctant to enter into formal ventures, informal 
collaboration between networks of skilled individuals may be the most common way in 
which collaboration manifests itself. However, more work needs to be done in this field to 
establish the validity of such a claim. 
The evidence collected in this study also suggests that vertical collaboration is more 
important in some places and under certain regulatory conditions. In the case of UK hi-fi 
sector, firms have been more active in entering this type of agreement. Indeed, 32 hi-fi firms 
had collaborated with suppliers in the development of their latest product. This finding is 
similar to those of Shaw (1994), Grotz and Braun (1993) and Botkin and Matthews (1992). 
Firms were more prepared to collaborate with suppliers because there was seen to be less 
conflict of interest or risk of information leakage that would be damaging to the firm. In 
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plastics and metalworking technologies for example) which were complex and lay outside 
the core competencies of hi-fi firms (Blenker and Christensen 1995). This finding 
emphasises the importance of knowledge in the innovation process. More specifically, there 
are situations where hi-fi firms need to access specialist know-how (which cannot be 
accumulated in-house) in order to innovate. 
Not all firms had developed closer relationships with their suppliers. Firstly, this was related 
to the way in which production was organised within some firms. For example, fiiTns 5 (a 
small producer of loudspeakers and electronics products) and 24 (a small electronics and 
loudspeaker company) do not manufacture any products in-house but subcontract production 
to manufacturers in the Far East. Consequently, it is the responsibility of the subcontractors 
to work with suppliers. Secondly, the organisational culture of some firms such as firm 6 (a 
small electronics producer) and firm 22 (a medium sized electronics manufacturer) was such 
that relationships with suppliers were still very much adversarial rather than based on trust 
and partnership. These firms were reluctant to relinquish any control of the development or 
production process, a finding similar to that of Imrie (1994) in his study of manufacturing 
strategies and supplier relations in the UK. 
It was seen that in order to innovate successfully, firms not only needed to keep up-to-date 
with technological developments but market demands too. Consequently, a number of hi-fi 
firms had collaborated to varying degrees with customers and users in the development of 
their latest product. 17 hi-fi firms had some form of informal contact with hi-fi dealers but in 
only five cases had firms collaborated with these firms in the development of their latest 
product. Generally speaking it tended to be new firms or those firms which were entering 
new market sectors that had collaborated in this way. For new firms such as 38 and 32 (both 
small producers of electronics products) such collaboration represented an important way to 
obtain feedback about their new products before launching them. If firms were developing 
products for new market sectors they would also collaborate with dealers and distributors. 
For example, firm 26 (a large manufacturer of both electronics and loudspeaker products) 
had developed a new home cinema product. This represented a move into a new market for 
this firm and so it sought advice from dealers and distributors so that the product had all the 
necessary features for a product of this type and at its price point. 
It has been suggested that the use of various types of business services can contribute to the 
competitiveness of firms (Hitchens et al 1994, Hansen 1990b, O'Farrell and Hitchens 1990a, 
1990b). On the whole the use of such services was extremely limited amongst hi-fi firms. 
However, 16 firms had employed the services of product design firms in the development of 
their latest products. Traditionally the attitude of many UK hi-fi firms has been that "if a 
product looks good then it must sound terrible" (Redhead 1996). This can in part be 
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hi-fi enthusiasts and key actors in this process. However, the attitude of UK firms to product 
design has begun to change due firstly to the increasing significance of Japanese competition 
and their attention to product design and secondly because the incremental nature of 
technological change within the hi-fi sector has meant that it is more difficult to obtain 
technological advantage and so more fiiTns are beginning to differentiate their product 
offerings on the basis of their design. In the same way that hi-fi firms were prepared to 
collaborate with specialists in plastics and metalworking technology, product design firms 
were recognised as being able to bring expertise to the innovation process which it would be 
difficult for hi-fi firms to develop in-house. 
One of the central characteristics of recent examples of industrial success (even in the UK) 
has been the remarkable geographical concentration of firms. In a similar fashion, the hi-fi 
industry is concentrated in an arc running southwards from Cambridge, through London and 
on into Kent, Sussex and Hampshire. There are secondary concentrations of hi-fi production 
in Glasgow, Leeds and Gloucestershire. However, the above discussion has emphasised that 
there were few linkages between hi-fi firms and that those linkages which did exist were not 
necessarily with firms that were geographically proximate. Rather, the pattern of linkages 
between hi-fi firms was the result of personal contacts and characterised by the search for 
specialist expertise. 
The distribution of the hi-0 industry is a reflection of the new firm formation process and 
where entrepreneurs lived when they set up in business. In most cases, businesses are started 
in the locality where the entrepreneur is already living and working. For example, a number 
of Cambridge-based fiims were started by graduates from the University of Cambridge and 
Nairn was founded in Salisbury where its founder lived. The decision of where to locate, 
therefore, is a non-issue compared with the decision to set up in business in the first place. 
In the case of the hi-fi industry, the concentration of firms is reinforced by the process of 
new firm spin-offs. This tends to occur close to the home of the entrepreneur and close to the 
previous place of employment. In this way agglomeration has tended to occur by default 
rather than design. For example the concentration of hi-fi firms in London is partly the result 
of spin-offs from firms such as GEC and Goodmans whilst in Leeds a number of firms have 
been created by ex-Wharfedale employees. Thus, whilst the hi-fi industry is geographically 
concentrated, this is not the result of dense intra-sector linkages. This is further evidence of 
the different nature of business organisation in different countries and suggests that a new 
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organisation of firms. 
VKAaf f/oy/r/MJ oAfam/ro/;; fAg/r /ocaZ gnvfroMmgnf/ Are /oca/ oMporfanfybr 
///yzovor/oM/ 
It was seen that vertical collaborative agreements were much more common in the hi-fi 
sector with 32 firms collaborating with suppliers in the development of their latest product. 
However, in only i I cases were these linkages with "local" suppliers (suppliers that were 
within about 30 miles of a firm). In most cases it was the smallest hi-fi firms (1 -50 
employees) which had "local" linkages. To some extent this may reflect the resource 
disadvantages of smaller firms compared to larger firms and their more restricted search for 
suppliers and sources of expertise. However, the smallest firms were no less likely than their 
larger counterparts to use suppliers located elsewhere in the UK (i.e. that were not 'local') or 
even abroad. Given that innovation is an iterative process, firms did obtain some benefits 
from being geographically proximate to suppliers but this was not the most important factor. 
Indeed, advances in communications technology have reduced the importance of working 
with firms which are local. Furthermore, because firms needed to access the resources of 
specialists, their choice of supplier was necessarily constrained. The geographical extent of 
hi-fi firms' relations with other firms, universities and product designers was similar to that 
noted above. Rather than collaborating with firms or institutions that were close, personal 
contacts and the need to access specialist expertise were more important in accounting for 
the geographical distribution of collaborative agreements. 
An examination of hi-fi firms located in peripheral locations served to further emphasise the 
point that geographical proximity to firms in the same sector and other firms and institutions 
was not crucially important for hi-fi firms. Indeed, in many ways hi-fi firms in peripheral 
locations were no different to those in more central locations. Like these other firms, 
peripheral firms were prepared to utilise local resources if they were available but they were 
prepared to look further afield if necessary to access the expertise they required. 
Ar wAaf j-co/g z'j' /n cgrfam zj' (V morg wjg/w/ fo g^ammg 
of f/?g /gvgZ o/fAg jYofg rofAgr fAan rAg rgg/oM.^ 
The findings summarised above suggest that in the context of the hi-fi sector in the UK it is 
not be appropriate to talk about a localised production complex or industrial district. This 
finding is not surprising given the fact that the industrial spaces made famous in the accounts 
of the Third Italy, Silicon Valley or Baden Wurttemberg are rare. However, this is not to say 
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contributing to this. The results of this study suggest that the use of a sector based study 
represents one way in which geographers can examine the factors contributing to industrial 
competitiveness. 
In addition, this study demonstrates that the use of corporate interviews allows for a detailed 
examination and analysis of a range of complex issues such as those described above. There 
has been much debate recently in human geography concerning research methods. This 
study has shown that face-to-face interview techniques offer the most appropriate way of 
undertaking a study of this sort. In particular, it allowed an in-depth analysis of a range of 
complex issues. Indeed, in business research this method compares favourably to others such 
as postal questionnaires which fail to provide the same amount or detail of information and 
focus groups which in the context of business research are more difficult to organise and 
unlikely to provide the same quantity or quality of information. 
The findings of this study also have implications for the various theories of innovation, 
collaboration and proximity. As far as our understanding of innovation is concerned, it 
demonstrates the limited usefulness of current models of the innovation process. It is crucial 
to recognise that innovation is a social process and that the development and accumulation 
of human capital within the firm combined with the resources of the associated knowledge 
community are of great significance for successful innovation. These factors are often 
forgotten in many discussions of innovation which emphasise the organisational 
characteristics of R&D but they are central to the commercialisation of inventions. It is 
woith noting that these factors have been criticised as being too simplistic, but that they are 
in fact crucial to successful product development. Indeed, these two factors and attention to 
market needs are in many ways more important than the formal organisation of innovation 
identified in the fourth and fifth generation models of innovation. The use of product 
development teams, CAD-CAM technologies and the resources of other firms, therefore, 
may speed up the development process but their use does not guarantee success. 
The findings of this study concerning inter-firm collaboration have implications for our 
understanding of the organisation of firms in an age in which Fordist principles seem to be in 
decline. In particular, it shows that the external isation of certain functions and disintegration 
of production are important strategies in enabling firms to innovate and compete. Such 
strategies allow firms to utilise the resources of appropriate knowledge communities. 
However, a more 'embedded' consideration of collaboration is required which recognises 
that in some circumstances certain types of collaborative agreements are more important 
than others. For example, much attention has been given to formal horizontal collaboration 
between firms in the same sector. The results of this study suggest that alliances of this sort 
are uncommon for smaller firms. Indeed, the nature of the innovation process and intense 
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marketplace. It is not sufficient to simply have an (Wga for a new product or process. 
Where appropriate the use of product development teams and CAD systems is important 
in order to speed up the innovation process. This is crucial given the reduction in product 
life cycles. However, this is not a substitute for possessing the necessary skills in-house 
needed for innovation. 
Exploiting the potential of the value chain. Collaborating with suppliers, users, 
universities and various business service providers can aid the innovation process by 
reducing product development time and improving the quality of the finished product. 
Informal networking can be particularly useful in solving problems and keeping up-to-
date with technological and market developments. Such collaboration may be especially 
important for smaller firms because this type of venture is much less onerous than more 
foiTnal alliances. 
The value of this study to UK hi-fi firms 
A summary of the main findings of this study was sent to all the respondents and a copy of 
this synopsis can be found in Appendix 2. Feedback was obtained from 15 firms. At one 
level they saw it as a form of reward for giving up their time to talk to me. More 
impoitantly, however, they were interested to find out how their company compared to the 
sector as a whole. In a number of cases the interviewee noted that the report had been copied 
to all the management in the firm which was a good indication that the report was seen as 
being of some value to the firms in question. Firm 15 (a large loudspeaker manufacturer) had 
done this in the hope of encouraging people to suggest new ways of doing things and thereby 
improving the competitiveness of this firm (interview survey). In some respects the report 
was being used as a benchmark for this firm in order to discover if it could operate more 
efficiently. As far as the contents and findings of this study were concerned, the feedback 
was also positive. All the firms contacted agreed that the pressures that the report identified 
and the responses to these pressures were an accurate refiection of the sector. There were a 
number of findings which the respondents felt were particularly important and useful to their 
competitive strategy. The first was that the expertise of people was crucial in contributing to 
the competitive success enjoyed by a firm. Secondly, but very much linked to this was top 
management support for innovation and thirdly, the fact that incremental innovations can be 
very important in helping firms to compete. Finally, a number of respondents were interested 
by the policy changes suggested in the report and more specifically, the need to offer support 
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understanding of what factors contribute to competitiveness. The replication of sector-based 
studies is one of the main opportunities for further research in order that a fuller 
understanding may be gained of what factors contribute to the success of certain sectors. 
Beyond this research oppoitunity, it would appear that further examination of the nature of 
the innovation process is required. This study has shown that in order to fully understand the 
innovation process, a new model of innovation is needed. In particular, factors at the level of 
the firm were identified as being important. This included the accumulation of knowledge 
and expertise within the firm and the role of key actors as emphasised in the product space 
model. These factors were much more significant than the use of product development teams 
and advanced computer design technologies as suggested in the fourth and fifth generation 
innovation models. This is not to deny the importance of networks and informal contacts 
which together make-up the which is important in contributing to the 
innovative capabilities of individual people and firms therein. It was seen, for example, that 
external contacts played an important role in the innovation process for many hi-fi firms in 
the UK. However, it was also seen that innovation was an uncertain process and that 
consequently, chance and serendipity were an important element of innovation as suggested 
by Martello (1994). Despite this fact, the role played by these factors has received relatively 
little attention. It would appear that a fuller consideration of the importance of serendipity 
and how firms and entrepreneurs come to be in a position to exploit new opportunities are 
crucial to our understanding of innovation. In this regard it would be useful to examine in 
greater detail the organisation of the innovation process within the firm and the role of 
chance in the development of new ideas. 
The results of this study suggested that "tacit" knowledge was important for innovation. This 
embodied wordless and pictureless know-how that was in the minds of individuals within 
each firm (Massey et al 1992). Howells (1995) has examined the role played by such 
knowledge but it would nonetheless be worthwhile to discover the wider significance of 
such knowledge and in particular the ways in which such knowledge was accumulated and 
transferred within and between firms. In this context, the role played by personal contacts 
and informal collaboration (Deakin and Wilkinson 1995, von Hippel 1988) takes on 
increased importance. Much attention was given to personalised networks in the Third Italy 
and it would be worthwhile examining the development and significance of such networks in 
more detail and their contribution to innovation in a wider context. 
Whilst these are potentially useful areas of enquiry, it is vital to recognise that innovation is 
a social process, involving skilled personnel working in a commun//)'. This was 
important in the hi-fi sector and was most clearly articulated in the new model of innovation 
(Figure 6.7) outlined in Chapter Six. Furthermore, various firms noted that innovation was 
201 an inherently uncertain and complex process. The combination of these factors means that 
our ability to understand, let alone influence this process is a particularly challenging task. In 
many ways it escapes policy measures designed to encourage innovation and there is no one 
way of innovating which guarantees success. This is analogous to the problems of the 
industrial districts approach. These spaces were seen to be unique and the result of specific 
historical, social and cultural factors played out over a prolonged period of time. Similarly, 
innovation may be the result of such factors. It is something which rather than 
something that can be easily created or copied. It is often claimed that the British are good at 
inventing things and this certainly appears to be true in the case of the hi-fi sector. The real 
challenge facing government and business is to preserve and encourage the development of 
the environment that enables innovation to One way forward would be to realise 
that the education and training of the workforce is crucial to achieving this aim. It is people 
who innovate and so it is very much the responsibility of government to fund education and 
for taxpayeis to realise that such expenditure is worthwhile. At the same time, businesses 
must also share the task of training the workforce. Only by adopting such a .ygo cAo/igg in 
attitude will the conditions which foster innovation and the prospects for innovation improve 
and with this the standard of living enjoyed in this country. 
202 Abernathy, W.J. and Utterback, J.M. (1978), Patterns of Industrial Innovation, Technology 
Review. June/July, pp41-47. 
Ackroyd, S. Burrell, G. Hughes, M. and Whitaker, A. (1988), The Japanaisation of British 
Industry? Industrial Relations Journal. Vol.19, ppl 1-21. 
ACOST (1990), The Enterprise Challenge : Overcoming Barriers to Growth in Small Firms. 
HMSO, London. 
Acs. Z.J. and Audretsch, D.B. (1993), Innovation and Firm size; The New Learning, in 
Dodgson, M. and Rothweli, R. (eds). Small Firms and Innovation: The Externa] Influences, 
Special Publication of the International Journal of Technology Management. 
Adams, G. and Hall, G. (1993), Influences on the Growth of SMEs : An International 
Comparison, Entrepreneurship & Regional Development. No.5, pp73-84. 
Adburgham, R. (1993), The Idyll is Clouded, The Financial Times Gloucestershire Survey. 
Nov. 26, pi. 
Advances Wales. (1997), Back to the Stone Age for Pure Hi-Fi Sound, Issue 15, pi4. 
Ahern, R. (1993), Implications of Strategic Alliances for Small R&D Intensive Firms, 
Environment and Planning A. Vol.25, ppl511-1526. 
Allen, G.C. (1970), British Industries and Their Organisation. Longman, London. 
Amin, A. (1989), Flexible Specialisation and Small Firms in Italy : Myths and Realities, 
Antipode. Vol.21 No.I, ppl3-34. 
Amin, A. (1993), The Globalization of the Economy. An Erosion of Regional Networks? in 
Grabber, G. The Embedded Firm. On the Socioeconomics of Industrial Networks. 
Routledge, London. 
Amin, A. and Robins, K. (1990), The Re-emergence of Regional Economies? The Mythical 
Geography of Flexible Accumulation, Environment and Planning D. Vol.8, pp7-34. 
Amin, A. and Robins, K. (1991), These are not Marshallian Times in Camagni, R. (ed). 
Innovation Networks: Spatial Perspectives. Belhaven, London. 
Amin, A. and Malmberg, A. (1992), Competing Structural and Institutional Influences on 
the Geography of Production in Europe, Environment and Planning A. Vol.24, pp401-4]6. 
Amin, A. and Thrift, N. (1994), Institutional Issues for the European Regions, from Markets 
and Plans to Powers of Association. Paper presented at the Fourth General Conference of the 
European Science Foundation's RURE Programme, Rome. 
203 Amin, A. and Thrift, N. (1993), Globalisation, Institutional Thickness and Local Prospects, 
Revue d'Economie Repionale et Uibaine. No.3, pp405-427. 
Amin, A. and Thrift, N. (1992), Neo-Marshallian Nodes in Global Networks, International 
Journal of Urban and Regional Research. Vol.16, pp571-587. 
Anderson, M.J. (1993), Collaborative Integration in the Canadian Pharmaceutical Industry, 
Environment and Planning A. Vol.25, ppl815-1838. 
Angel, D P. (1990), New Firm Formation in the Semiconductor Industry. Elements of a 
Flexible Manufacturing System, Regional Studies. Vol.24 No.3, pp2] 1-221. 
Angel, D P. and Savage, L. (1995), Alliances and R&D in the Electronics Industrv : The 
Recent Experience of Japan. Paper presented at IBG Conference, Newcastle. 
Annesley, A. (1995), Accelerated Learning, Formula One Special, Computing. 23 March, 
pp38-39. 
Antonelli, C. (1995), The Economics of Localized Technological Change and Industrial 
Dynamics, Kluwer, Dordrecht. 
Arias, J.T.G. (1995), Do Networks Really Foster Innovation?, Management Decision. 
Vol.33 No.9, pp52-56. 
Ashcroft, B. Dunlop, S. and Love, J.H. (1995), UK Innovation Policy; A Critique, Regional 
Studies, Vol.29 No.3,pp307-31L 
Asheim, B.T. (1996), Learning Regions in a Globalised World Economy: Towards a New 
Competitive Advantage of Industrial Districts, Unpublished Paper. 
Atkin, R. Chell, E. and Mason, C. (eds), (1993), New Directions in Small Business 
Research. Avebury, Aldershot. 
Aydalot, P. (1986), The Location of New Firm Creation: The French Case, in Keeble, D. and 
Wever, E. (eds). New Finns and Regional Development in Europe. Croom Helm, London. 
Aydalot, P. and Keeble, D. (eds), (1988), High Technology Industry and Innovative 
Environments, the European Experience. GREMI / Rout!edge, London. 
Bagnasco, A. (1981), Labour Market, Class Structure and Regional Formations in Italy, 
International Journal of Urban and Regional Research. Vol.5, pp40-44. 
Balls, E. and Goodhart, D. (1994), Can Europe Compete? The Labour Market, The Financial 
Times. Feb. 28, pi 1. 
Bahrami, H. (1992), The Emerging Flexible Organization : Perspectives from Silicon 
Valley, California Management Review. Summer, pp33-52. 
Baker, A. (1995), Heartland of Formula One, The Independent on Sunday. 9 July, p9. 
Banbury, C.M. and Mitchell, W. (1995), The Effect of Introducing Important Incremental 
Innovations on Market Share and Business Survival, Strategic Management Journal. Vol.16, 
ppl61-l82. 
Banham, J. (1994), Good at Being World Class, Decision Magazine. pp66-68. 
Barkham, R. (1992), Regional Variations in Entrepreneurship: Some Evidence from the 
United Kingdom, Entrepreneurship & Regional Development. No.4, pp225-244. 
204 Baxter, A. (1995), A Simple Story of Success, The Financial Times. Oct. 23, pi3. 
Baxter, A. (1994), Wanted : A More Gentlemanly Style, The Financial Times. Mar. 22, pi4. 
Baxter, A. (1993), Time for an Action Plan, The Financial Times. Sept. 3, pl2. 
Beije, P.R. (1993), Dutch Innovation Policy Towards Small and Medium Sized Enterprises 
in Dodgson, M. and Rothwell, R. (eds). Small Firms and Innovation: The External 
Influences, Special Publication of the International Journal of Technology Management. 
pp84-103. 
Berra, L. Piatti, L. and Vitali, G. (1995), The Internationalization Process in Small and 
Medium-sized Firms : A Case Study on the Italian Clothing Industry, Small Business 
Economics. Vol.7, pp67-75. 
Betts, P. (1994), The Century's Last Take-Off, The Financial Times. Mar. I, p24. 
Bidault, F. and Cummings, T. (1996), Alliances Can Bring Hidden Benefits, The Financial 
Times. Mastering Management Part 19. Mar. 15,pp2-3. 
Bidault, F. and Cummings, T. (1994), Innovating Through Alliances, Expectations and 
Limitations. R&D Management. Vol.24 No. I, pp33-45. 
Bigarelli, D. and Crestanello, P. (1994), An Analysis of the Changes in the Knitwear/ 
Clothing District of Carpi During the 1980s, Environment and Planning D. Vol.6, ppl27-
144. 
Blenker, P. and Christensen, P.R. (1995), InteractiveStrategies in Supply Chains, a Double-
Edged Portfolio Approach to Small and Medium-Sized Subcontractors Position Analyses, 
Entrepreneurship & Regional Development. No.7, pp249-264. 
Bolger, A. (1994), Supplying Parts to Consolidate the Market, The Financial Times. Jan. 19, 
p]7. 
Borwick, J. (1996), New Flat Loudspeaker Technology, The Gramophone. Vol.74 No.883, 
Borwick, J. (1995), The Media Maze: Audio Discs and Tapes, The Gramophone. Vol.72 
No.863, pp176-183. 
Botkin, J.W. (1991), Innovation and Entrepreneurship. Future Developments in the U.S and 
World Economy, in Gibson, D.U. (ed). Technology Companies and Global Markets. 
Rowman and Littlefield. 
Botkin, J.W. and Matthews, J.B. (1992), Winning Combinations: The Coming Wave of 
Entrepreneurial Partnerships Between Large and Small Companies. John Wiley and Sons, 
New York. 
Bowen, D. (1993), Driven by the Lean Machines, The Independent on Sunday. Business 
Section. 24 January, p22. 
Britton, J.N.H. (1993), A Regional Industrial Perspective on Canada under Free-Trade, 
International Journal of Urban and Regional Research. Vol.17, pp559-577. 
Brusco, S. (1990), The Idea of the Industrial District, its Genesis, in Pyke, F. Becattini, G. 
and Sengenberger, W. (eds). Industrial Districts and Interfirm Co-operation in Italy. 
International Institute for Labour Studies, Geneva. 
205 Bmsco, S. (1982a), Small Firms and Industrial Districts : The Experience of Italy, in Keeble, 
D. and Wever, E. (eds), New Firms and Regional Development. Croom Helm, London. 
Brusco, S. (1982b), The Emilian Model ; Productive Decentralisation and Social Integration, 
Cambridge Journal of Economics. Vol.16, pp167-184. 
Bull, A.C. Pitt, M. and Szarka, J. (1993), Entrepreneurial Textile Communities, a 
Comparative Study of Small Textile and Clothing Firms. Chapman and Hall, London. 
Bull, A.C. Pitt, M. and Szarka, J. (1991), Small Firms and Industrial Districts, Structural 
Explanations of Small Firm Viability in Three Countries. Entrepreneurship and Regional 
Development. No.3, pp83-99. 
Burdett, J.O. (1991), A Model for Customer-Supplier Alliances, Management Decision. 
Vol.29 No.5,pp28-34. 
Burton, J. (1994), High Hopes, The Financial Times. May. 19, p20. 
Buxton, J. (1996), Toe in the Water, The Financial Times. Mar. 26, pi6 
Buxton, J. (1994a), A Tough Climb in Silicon Glen, The Financial Times. Feb. 2, pi5. 
Buxton, J. (1994b), Unwieldy Giant Reborn in a Glen, The Financial Times. May. 4, p 17. 
Camagni, R. (ed), (1991), Innovation Networks : Spatial Perspectives. Belhaven, London. 
Camagni, R. and Rabellotti, R. (1992), Technology and Organisation in the Italian Textile 
Clothing Industry, Entrepreneurship & Regional Development. No.4, pp271 -281. 
Castells, M. and Hall, P. (1994), Technopoles of the World. The Making of 21st Century 
Industrial Complexes. Routledge, London. 
Cawson, A. Haddon, L. and Miles, I. (1993), The Heart of where the Home is, The 
Innovation Process in Consumer IT Products, in Swann, P. (ed), New Technologies and the 
Firm. Routledge, London. 
Chan Kim, W. and Mauborgne, R. (1997), Value Innovation; The Strategic Logic of High 
Growth, Harvard Business Review. January/February, pp 103-118. 
Chell, E. Haworth, J.M. and Liptrot, L. (1989), Competitive Performance and the Role of 
Technical Consultants in SMEs in the Clothing Industry, in Rosa, P. Birley, S. Cannon, T. 
and O'Neill, K. (eds), The Role and Contribution of Small Business Research, Avebury, 
Aldershot. 
Chesnais, F. (1988), Technical Co-operation Agreements between Firms. OECD, Paris. 
Cho, N. (1996), How Samsung Organized for Innovation, Long Range Planning. Vol.29 
No.6, pp783-796. 
Cohn, S.F. (1980), Characteristics of Technically Progressive Firms, Omega. Vol.8, No.4, 
pp441 -450. 
Consumer Electronics Show, (1995), Innovations Report. 
Consumer Electronics Show, (1994), Innovations Report. 
Contractor, F.J. and Lorange, P. (1988), Co-operative Strategies in International Business. 
Lexington, Ma. 
206 Cooke, P. (1996a), The New Wave of Regional Innovation Networks: Analysis, 
Characteristics and Strategy, Small Business Economics. Vol.8, ppl59-171. 
Cooke, P. (1996b), Reinventing the Region: Firms, Clusters and Networks in Economic 
Development, in Daniels, P.W. and Lever, W.F. (eds). The Global Economy in Transition. 
Longman, London. 
Cooke, P. (1988), Flexible Integration, Scope Economies and Strategic Alliances : Social 
and Spatial Mediations, Environment and Planning D. Vol.6, pp281-300. 
Cooke, P. (1987), Piccolo e bello. The Geographical Magazine. Vol.LXI No. 10, pp498-503. 
Cooke, P. (1985), Regional Innovation Policy : Problems and Strategies in Britain and 
France, Environment and Planning C. Vol.3, pp253-267. 
Cooke, P. and Imrie, R. (1989), Little Victories : Local Economic Development in European 
Regions, Entrepreneurship & Regional development. No. I, pp313-327. 
Cooke, P. and Morgan, K. (1994), The Creative Milieu: A Regional Perspective on 
Innovation, in Dodgson, M. (ed). The Handbook of Industrial Innovation. Edward El gar, 
Aldershot. 
Cooke, P. and Morgan, K. (1993), The Network Paradigm : New Departures in Corporate 
and Regional Development, Environment and Planning D. Vol. 11, pp543-564. 
Cooke, P. Morgan, K. and Price, A. (1993), The Future of the Mittelstand. Collaboration 
Versus Competition. Department of City and Regional Planning, University of Wales 
College of Cardiff, Report No. 13. 
Cookson, C. and Fisher, A. (1994), Can Europe Compete? Technology and Innovation, The 
Financial Times. Mar.2, pi I. 
Cooper, R.G. (1980), Project NewProd: Factors in New Product Success, European Journal 
of Marketing. Vol.14 5/6, pp277-292. 
Coopers & Lybrand, (1997), Middle Market Barometer, Issue 5. Alliances. 
Coopers & Lybrand, (1996), Middle Market Barometer, Issue 4. Diversification. 
Coopers & Lybrand, (1993), Made in the UK: The Middle Market Survey. 
Courlet, C. and Pecqueur, B. (1991), Local Industrial Systems and Externalities : An Essay 
in Typology, Entrepreneurship & Regional Development. No.3, pp305-315. 
Courlet, C. and Sou I age, B. (1995), Industrial Dynamics and Territorial Space, 
Entrepreneurship & Regional Development. No.7, pp287-307. 
Cox, J. and Kriegbaum, H. (1989), Innovation and Industrial Strength. Policy Studies 
Institute, London. 
Coyle, D. (1994), Homespun Revolution, The Independent on Sunday. Business Section. 
Jan. 23, p9. 
Crevoisier, O. (1996), Proximity and Temtory Versus Space in Regional Science, 
Environment and Planning A. Vol.28, ppl683-1697. 
Crevoisier, O. (1993), Spatial Shifts and the Emergence of Innovative Milieux : The Case of 
the Jura Region Between 1960 and 1990, Environment and Planning C. Vol. 11, pp419-430. 
207 Crewe, L. (1996), Material Culture: Embedded Firms, Organisational Networks and the 
Local Economic Development of a Fashion Quarter, Regional Studies. Vol.30 No.3, pp257-
272. 
Curran, J. and Blackburn, R.A. (1993), Local economies and Small Firms : A View From 
the Ground, in Chittenden, F. Robertson, M. and Watkins, D. (eds), Small Firms. Recession 
and Recovei-y. Chapman, London. 
Curran, J. and Blackburn, R.A. (eds) (1991), Paths of Enterprise. The Future of the Small 
Business. Routledge, London. 
Curran, J. and Storey, D. (1993), Small Firms in Urban and Rural Locations. Routledge, 
London. 
Curry, J. (1993), The Flexibility Fetish, Capital and Class. 50, pp99-126. 
Datta. Y. (1996), Market Segmentation: An Integrated Framework, Long Ran^e Planning. 
Vol.29 No.6, pp797-81l. 
Davies, H. (1995), Catching Up? Is Britain's Industrial Performance Improving?. The 
Fortieth Fawley Foundation Lecture, The University of Southampton. 
Deakin, S. and Wilkinson, F. (1995), Contracts, Cooperation and Trust: The Role of the 
Institutional Framework, ESRC Centre for Business Research. Working Paper No. 10. 
Dicken, P. and Thrift, N. (1992), The Organization of Production and the Production of 
Organization : Why Business Enterprises Matter in the Study of Geographical 
Industrialization, Transactions Institute of British Geographers. Vol.17, pp279-291. 
David, P.A. and Rosenbloom, J.L. (1990), Marshallian Factor Market Externalities and the 
Dynamics of Industrial Localization, Journal of Urban Economics. Vol.28, pp349-370. 
Dickson, K. Lawton-Smith, H. and Smith, S. (1990), The Small Firm Perspective on Inter-
Firm Collaboration for Innovation, in O'Doherty, D. (ed). The Co-operation Phenomenon : 
Prospects for Small Firms and Local Economies. Graham and Trotman. 
Dickson, K. Lawton-Smith, H. and Smith, S. (1989), Interfirm Collaboration and Innovation: 
Strategic Alliances or Reluctant Partnerships, in Mansfield, R. (ed), Frontiers of 
Management. Routledge, London. 
Digiovanna, S. (1996), Industrial Districts and Regional Economic Development: A 
Regulation Approach, Regional Studies. Vol.30 No.4, pp373-386. 
Dodgson, M. (1994), Technical Collaboration and Innovation, in Dodgson, M. and Rothwell, 
R. (eds), The Handbook of Industrial Innovation. Edward Elgar, Aldershot. 
Dodgson, M. (1993), Technological Collaboration in Industry. Routledge, London. 
Dodgson, M. and Rothwell, R. (1994), The Handbook of Industrial Innovation. Edward 
Elgar, Aldershot. 
Dodgson, M. and Rothwell, R. (1991), Technology Strategies in Small Firms, Journal of 
General Management. Vol.17 Nol, pp45-55. 
Donaghu, M.T. and Barff, R. (1990), Nike Just Did It: International Subcontracting and 
Flexibility in Athletic Footwear Production, Regional Studies. Vol.24, pp537-552. 
Done, K. (1994a), Upbeat Sounds in Motown, The Financial Times. Jan. 19, pi9. 
208 Done, K. (1994b), Carmakers Gamble on Small Concept, The Financial Times. Mar.8, p30. 
Donkin, R. (1994), Rover's Cultural Revolution, The Financial Times. May.9, pl4. 
Dosi, G. (1984), Technical Change and Industrial Transformation. Macmillan, London. 
Dosi, G. Freeman, C. Nelson, R. Silverberg, G. and Soete, L. (eds) (1988), Technical 
Change and Economic Theory. Pinter Publishers, London. 
DTI (1993), Services for Business. HMSO, London. 
Du'ijnhouwer, A.L. (1994), Competitveness, Autonomy and Business Relationships, in 
Veciana, J.M. (ed), SMEs. Internationalization and Networks. Avebury, Aldershot. 
EDGE Magazine. (1994), U.K chip Delivers 3D Power. 
Ernste, H. and Meier, V. (1992), Regional Development and Contemporary Industrial 
Response. Belhaven, London. 
European Imaging and Sound Association (1995), Awards Report. 
European Imaging and Sound Association (1994), Awards Report. 
Evans, D.J. and Steward, F. (1991), Innovation Strategies in Small Firms, Implications for 
Public Policy in Davies, L.G. and Gibb, A.A. (eds). Recent Research in Entrepreneuship. 
Avebury, Aldershot. 
Falemo, B. (1989), The Firm's External Persons : Entrepreneurs or Network Actors? 
Entrepreneurship & Regional Development. No.I, pp 167-177. 
Feldman, M.P (1996), Geography and Regional Economic Development: The Role of 
Technology-based Small and Medium Sized Firms, Small Business Economics. Vol.8 No.2, 
PP7I-74. 
Feldman, M.P. (1994), Knowledge, Complementarity and Innovation, Small Business 
Economics. Vol. 16, pp363-372. 
Ferry, J. (1993), The British Renaissance. Heinemann, London. 
Feuver, R. and Chaharbaghi, K. (1994), Defining Competitiveness : A Holistic Approach, 
Management Decision. Vol.32 No.2, pp49-58. 
Fisher, A. (1994), Let the Lifeblood Flow Freely, The Financial Times. Feb. 11, pi 6. 
Florida, R.L. and Kenney, M. (1988), Venture Capital, High Technology and Regional 
Development, Regional Studies. Vol.22 No. 1, pp33-48. 
Forrest, J.E. (1990), Strategic Alliances and the Small Technology-based Finn, Journal of 
Small Business Management. July 1990, pp37-45. 
Freeman, C. (1990), Networks of Innovators, Paper presented to the International Workshop 
on Networks of Innovators, May 1990, Montreal. 
Freeman, C. (1987), Lessons from Japan: Technology Policy and Economic Performance. 
Frances Pinter, London. 
Fritsch, M. (1992), Regional Differences in New Firm Formation: Evidence from West 
Germany, Regional Studies. Vol.26 No.3, pp233-241. 
209 Frost, T. (1995), The Media Maze: Video Tapes. Discs and Home Cinema, Tlie 
Gramophone. Vol.72 No.864, pp 158-167. 
Fumagalli, A. and Mussati, G. (1993), Italian Industrial Dynamics from the 1970s to the 
1980s: Some Reflections on Entrepreneurial Activity, Entrepreneurship & Regional 
Development. No.5, pp25-37. 
Ganne, B. (1989), Regional Dynamics of Innovation, A Look at the Rhone-Alpes Region, 
Entrepreneurship & Regional Development. No. 1, pp 147-154. 
Garnsey, E. and Moore, I. (1993), Pre-competitive and Near Market Research and 
Development: Problems for Innovation Policy in Dodgson, M. and Rothwell, R. (eds). Small 
Firms and Innovation: The External Influences, Special Publication of the International 
Journal of Technology Management. pp69-83. 
Garofoli, G. (1994), The Industrial District of Lecco : Innovation and Transformation 
Processes, Entrepreneurship & Regional Development. No.6, pp371-393. 
Gascoigne, B. (1993), Encyclopedia of Britain. Macmillan, Basingstoke. 
Geroski, P. and Machin, S. (1992), Do Innovating Firms Outperform Non-innovators? 
Business Strategy Review. Summer, pp79-90. 
Gertler, M.S. (1993), Implementing Advanced Manufacturing Technologies in Mature 
Industrial Regions : Towards a Social Model of Technology Production, Regional Studies. 
Vol.27 No.7, pp665-680. 
Geitler, M.S. (1992), Flexibility Revisited ; Districts, Nation-states and the Forces of 
Production, Transactions Institute of British Geographers. No. 17, pp259-278. 
Gibb, A.A. (1992), Can Academe Achieve Quality in Small Firms Policy Research? 
Entrepreneurship & Regional Development. No.4, ppl27-144. 
Gillis, W.R. (1987), Can Service Producing Industries Provide a Catalyst for Regional 
Economic Growth? Economic Development Quarterly. Vol.1 No.3, pp249-256. 
Golden, P.A. and Dollinger, M. (1993), Cooperative Alliances and Competitive Strategies in 
Small Manufacturing Firms, Entrepreneurship Theory and Practice. Summer, pp43-56. 
Goss, J.D. (1996), Introduction to Focus Groups, Area. Vol.28 No.2, ppl 13-114. 
Goss, J.D. and Leinbach, T.R. (1996), Focus Groups as Alternative Research Practice: 
Experience with Transmigrants in Indonesia, Area. Vol.28 No.2, ppl 15-123. 
Gourlay, R. (1994a), Blue Blood and the Entrepreneur, The Financial Times, May.3, pi4. 
Gourlay, R. (1994b), How to Nurture Smart Ideas, The Financial Times. Oct. 11, pi4. 
Grabber, G. (1993) (ed), The Embedded Firm, on the Socioeconomics of Industrial 
Networks. Routledge, London. 
Grabber, G. (1989), Regional Innovation by Networking, The Case of Southern Lower 
Austria, Entrepreneurship & Regional Development. No. 1, ppl41-146. 
Granovetter, M. (1985), Economic Action and Social Structure, The Problem of 
Embeddedness, American Journal of Sociology. Vol.91 No.3, pp48l-5IO. 
210 Gregersen, B. and Johnson, B. (1997), Learning Economies, Innovation Systems and 
European integration, Regional Studies. Vol.31 No.5, pp479-490. 
Griffith, V. (1994). Blue-collar Team, White-collar Wise, The Financial Times. May.l 1, 
p21. 
Griffiths, J. (1994), Car Part Groups Seek Know-how from Japanese, The Financial Times. 
Feb. 16, plO. 
Grotz, R. and Braun, B. (1997), Territorial or Trans-territorial Networking: Spatial Aspects 
of Technology-oriented Co-operation within the German Mechanical Engineering Industry, 
Regional Studies. Vol.31 No.6, pp545-557. 
Grotz, R. and Braun, B. (1993), Networks, Milieux and Individual Firm Strategies; 
Empirical Evidence of an Innovative SME Environment, Geografiska Annaler. Vol.75(B), 
No.3, ppl49-162. 
Hagedoorn. J. (1990), Organizational Modes of Inter-firm Co-operation and Technology 
Transfer, Technovation. Vol. 10 No. 1, pp 17-30. 
Hakannson. H. (ed) (1987), Industrial Technological Development. Croom Helm, London. 
Hamel, G. and Prahalad, C.K. (1994), Competing for the Future, Harvard Business Review. 
July / August, pp 122-128. 
Hamilton Fazey, I. (1993), Make Mine a Python, The Financial Times. Nov. 16, pi6. 
Handy, C. (1994), Tender Loving Care for Better Workers, The Financial Times. Feb.21, 
pl6. 
Hansen, N. (1990a), Innovative Regional Milieux, Small Firms and Regional Development. 
Evidence from Mediterranean France, The Annals of Regional Science. Vol.24, pp 107-123. 
Hansen, N. (1990b), Do Producer Services Induce Regional Development? Journal of 
Regional Science. Vol.30 No.4, pp465-476. 
Hardill, I. Fletcher, D. and Montagne-Villette, S. (1995), Small Firms Distinctive 
Capabilities and the Socio-economic Milieu. Findings from Case Studies in Le Choletais 
(France) and the East Midlands (United Kingdom), Entrepreneurship & Regional 
Development. No.7, pp 167-186. 
Hardyment, C. (1993), Goodbye 9-to-5 and Hello to Any Offer We Can Get, The Daily 
Telegraph. 4 February, pi7. 
Harrison, B. (1992), Industrial Districts : Old Wine in New Bottles? Regional Studies. 
Vol.26 No.5, pp469-483. 
Harrison, R.T. (1990), The Nature and Extent of Innovative Activity in a Peripheral 
Regional Economy, in Technological Change and Spatial Policy. Netherlands Geographical 
Studies 112, Royal Netherland Geographical Society. 
Hayes, R.H. and Pisano, G.P. (1994), Beyond World Class : The New Manufacturing 
Strategy, Harvard Business Review. Jan / Feb, pp77-86. 
Healey, M.J. and Rawlinson, M.B. (1993), Interviewing Business Owners and Managers: A 
Review of Methods and Techniques, Geoforum, Vol.24 No.3, pp339-355. 
21 Henry, N. (1992), The New Industrial Spaces : Locational Logic of a New Production Era? 
International Journal of Urban and Regional Research. Vol. 16 No.3, pp375-396. 
Henry, N. Pinch, S.P. and Russell, S. (1996), In Pole Position? Untraded Interdependencies, 
New Industrial Spaces and the British Motor Sports Industry, Area. Vol.28 No. I, pp25-36. 
Herod, A. (1993), Gender Issues in the Use of Interviewing as a Research Method, 
Professional Geographer. Vol.45 No.3, pp305-317. 
Hill, A. (1995), There's No Place Like Home, The Financial Times. March 10, pi5. 
Hillier, R. (1989), Making Training a Key Factor in Business Performance, Employment 
Gazette. May, pp2l9-224. 
Hirst, P. and Zeitlin, J. (1991), Flexible Specialisation versus Post-Fordism : Theory, 
Evidence and Policy Implications, Economy and Society. Vol.20 No. 1, ppl-56. 
Hirst, P. and Zeitlin, J. (eds) (1989), Reversing Industrial Decline?. Berg, Oxford. 
Hitchens, D.M.W.N. and O'Farrell, P.N. (1987), The Comparative Performance of Small 
Manufacturing Firms in Northern Ireland and South East England, Regional Studies. Vol.21 
No.6, pp543-553. 
Hitchens, D.M.W.N. O'Farrell, P.N. and Conway, C. (1994), Business Service Use by 
Manufacturing Firms in Mid-Wales, Environment and Planning A. Vol.26, pp95-106. 
Holbrook, B. and Jackson, P. (1996), Shopping Around: Focus Group Research in North 
London, Area. Vol.28 No.2, pp 136-142. 
Hoi linger, P. (1994), Expansion Fired With the Personal Touch, The Financial Times. 
May. 19, p26. 
Hope, K. (1994), Olive-Grove Innovators, The Financial Times. May. 12, pi 8. 
Houlder, V. (1996a), Quiet Revolution, The Financial Times. Mar. 26, pi8. 
Houlder, V. (1996b), Intangible Asset, The Financial Times. May 21, p16. 
Houlder, V. (1996c), Small Business Ignoring Support, The Financial Times. Oct 1, p9. 
Houlder, V. (1995), Today's Friends, Tomorrow's Foe, The Financial Times. Oct. 2, pl4. 
Howard, K. (1997), NCT's Flat Panel Loudspeakers, The Gramophone. Vol.74 No.884, 
pl36. 
Howells, J. (1995), Tacit Knowledge and Technology Transfer, ESRC Centre for Business 
Research, Working Paper No. 16. 
Huggins, R. (1996), Technology Policy, Networks and Small Firms in Denmark, Regional 
Studies. Vol.30 No.5, pp523-526. 
Hughes, K. (1993), The Future of UK Competitiveness and the Role of Industrial Policy. 
Policy Studies Institute, London. 
Humphreys, I. (1996), Audio Perspective: An Interview with Peter Walker, The 
Gramophone. Vol.74 No.822, pp207-2l0. 
212 Hutchinson. J. Foley, P. and Oztel, H. (1996), From Clutter to Collaboration: Business Links 
and the Rationalisation of Business Support, Regional Studies. Vol.30 No.5, pp5l6-522. 
Illeris, S. (1992), The Herning-Ikast Textile Industry : An Industrial District in West Jutland, 
Entrepreneurship & Regional Development. No.4, pp73-84. 
Illeris, S. (1989), Producer Services, the Key Sector for Future Economic Development? 
Entrepreneurship & Regional Development. No. 1, pp267-274. 
Imrie, R. (1994), A Strategy of the Last Resort? Reflections on the Role of the Subcontract 
in the United Kingdom, Omega. Vol.22 No.6, pp569-578. 
Imrie, R. and Morris, J. (1991), A Review of Recent Changes in Industrial Organisation : 
The Case of Buyer-Supplier Relations. Papers in Planning Research 119, Department of City 
and Regional Planning, University of Wales College of Cardiff. 
Institute of Manpower Studies. (1986), Changing Working Patterns: How Companies 
Achieve Flexibility to Meet New Needs. National Economic Development Office, London. 
Izushi, H. (1997), Conflict Between Two Industrial Networks: Technological Adaptation 
and Inter-firm Relationships in the Ceramics Industry in Seto, Japan, Regional Studies. 
Vol.31 No.2,ppl 17-129. 
Jackson, T. (1994), Can Europe Compete? Manufacturing, The Financial Times. Feb.25, 
pl9. 
Jackson, T. Dickson, M. and Kehoe, L. (1994a), Once More Unto the Breach (US 
Competitiveness 1), The Financial Times. Feb.7, pi7. 
Jackson, T. Dickson, M. and Kehoe, L. (1994b), American Way of Serving Leads to Success 
(US Competitiveness 2), The Financial Times. Feb. 15, p4. 
Jackson, T. Dickson, M. and Kehoe, L. (1994c), Progress Out of Chaos (US 
Competitiveness 3), The Financial Times. Feb.22, p20. 
Jackson, T. Dickson, M. and Kehoe, L. (1994d), Detroit Fights Back to Regain US Market 
Share (US Competitiveness 4), The Financial Times. Feb.23, p6. 
Jarillo, J.C. (1993), Strategic Networks. Butterworth Heinemann, Oxford. 
Jarillo, J.C. (1989), Entrepreneurship and Growth, the Strategic Use of External Resources, 
Journal of Business Venturing. No.4, pp 133-147. 
Julien, P.A. 0992), The Role of Local Institutions in the Development of Industrial Districts 
: The Canadian Experience, in Pyke, F. and Sengenberger, W. (eds). Industrial Districts and 
Local Economic Regeneration. International Institute for Labour Studies, Geneva. 
Kamath, R.R. and Liker, J.K. (1994), A Second Look at Japanese Product Development, 
Harvard Business Review. November / December, pp 154-170. 
Kanter, R.M. (1995), Thriving Locally in the Global Economy, Harvard Business Review. 
September / October, pp 151 -160. 
Karlsson, C. Johannson, B. and Storey, D. (eds) (1993), Small Business Dynamics. 
International. National and Regional Perspectives. Routledge, London. 
Kaye, D. (1995). The Impoitance of Information, Management Decision. Vol.33 No.5, pp5-
12. 
213 Keeble, D. (1990), Small Firms, New Firms and Uneven Regional Development in the 
United Kingdom, Area, Vol.22 No.3, pp234-245. 
Keeble, D. (1989), High Technology Industry and Regional Development in Britain : The 
Case of the Cambridge Phenomenon, Environment and planning C. Vol.7, ppl53-172. 
Keeble, D. and Kelly, T. (1986), New Firms and High Technology Industry in the United 
Kingdom: The Case of Computer Electronics, in Keeble, D. and Wever, E. (eds). New Firms 
and Regional Development in Europe. Croom Helm, London. 
Kehoe, L. (1994), Change While You Are Ahead, The Financial Times. Mar. 18, pi6. 
Krugman, P. (1991), Geo graph v and Trade. Leuven University Press, Leuven and MIT 
Press, Cambridge, Ma. 
Lane, D. (1994). From the Middle of Nowhere, Financial Times Exporter. Jan.27, p6. 
Lash, S. and Urry, J. (1994), Economies of Siens and Space. Sage Publications, London. 
Law, J. (1991), Power, Discretion and Strategy in Law, J. (ed) The Sociologv of Monsters: 
Essays in Power. Technology and Domination. Routledge, London. 
Lawton-Smith, H. (1990), Innovation and Technical Links : The Case of Advanced 
Technology Industry in Oxfordshire, Area. Vol.22 No.2, ppl25-135. 
Littler, D.A. and Sweeting, R.C. (1984), Business Innovation in the UK, R&D Management. 
Vol.l4No.l, ppl-10. 
Lipietz, A. (1993), The Local and the Global ; Regional Individuality or Interregional ism? 
Transactions Institute of British Geographers N.S. Vol.18 No. I, pp8-18. 
Lipnack, J. and Stamps, J. (1994), The Best of Both Worlds, Inc. March. p33. 
Lipparini, A. and Sobrero, M. (1994), The Glue and the Pieces : Entrepreneurship and 
Innovation in Small Firm Networks, Journal of Business Venturing. Vol.9, ppl25-140. 
Lonie, A. Nixon, B. and Collison, D. (1993), Internal and External Financial Constraints on 
Investment in Innovative Technology, in Swann, P. (ed), New Technologies and the Firm. 
Routledge, London. 
Lorenz, C. (1995), Process Matters, The Financial Times. Oct. 13, pi4. 
Lorenz, C. (1994a), Styles of Execution, The Financial Times. Feb. 23, pi 5. 
Loienz, C. (1994b), Does Nationality matter? The Financial Times. Apr. 13, p20. 
Lorenz, C. (1994c), Sugar Daddy, The Financial Times. Apr. 20. pi9. 
Lorenz, C. (1994d), Nationality Still Matters, The Financial Times. Apr. 27, pi9. 
Lorenz, C. (1994e), Use Your Intuition, The Financial Times. Jun. 8, p20. 
Lorenz, C. (1994f), The Real Face of Japanese R&D in Europe, The Financial Times. Oct. 
17,p22. 
Lorenz, E.H. (1992), Taist, Community and Co-operation, Toward a Theory of Industrial 
Districts, in Storper, M. and Scott, A.J. (eds), Pathwavs to Industrialisation and Regional 
Development. Routledge, London. 
214 Lorenz, E.H. (1989), The Search for Flexibility : Subcontracting Networks in British and 
French Engineering, in Hirst, P. and Zeitlin, J. (eds), Reversing Industrial Decline? Berg, 
Oxford. 
Lovering, J. (1990), Fordism's Unknown Successor : A Comment on Scott's Theory of 
Flexible Accumulation and the Re-emergence of Regional Economies, International Journal 
of Urban and Regional Research. Vol.l4No. I,ppl59-I74. 
McCalman, J. (1992), Setting up in Silicon Glen: Inward Investment and Implications for 
Spin-off and Supplier Linkages, Environment & Planning C. Vol. 10, pp423-438. 
McDowell, L. (1992), Valid Games? A Response to Erica Schoenberger, Professional 
Geographer. Vol.44, No.2, pp212-2l5. 
McGurty, F. () 994), Low Costs, Ready Resources, The Financial Times Greater 
Philadelphia Survey. May. 4, pIII. 
McNally, K. (1995), Inter-firm Collaboration: A Study of Corporate Venture Capital in the 
United Kingdom. PhD Dissertation, The University of Southampton. 
MacPherson, A.D. (1995), Product Design Strategies Amongst Small and Medium Sized 
Manufacturing Firms : Implications for Export Planning and Regional Economic 
Development, Entrepreneurship & Regional Development. No.7, pp329-348. 
MacPherson, A.D. (1994), The Impact of Industrial Process Innovation Among Small 
Manufacturing Firms : Empirical Evidence from Western New York, Environment and 
Planning A. Vol.26, pp453-470. 
MacPherson, A.D. (1992), Innovation, External Technical Linkages and Small Firm 
Commercial Performance : An Empirical Analysis from Western New York, 
Entrepreneurship & Regional Development. No.4, pp 163-183. 
MacPherson, A.D. (1991), New Product Development Among Small Industrial Firms : A 
Comparative Assessment of the Role of Technical Service Linkages in Toronto and Buffalo, 
Economic Geography. Vol.67, pp 136-146. 
MacPherson, A.D. (1988), Industrial Innovation in the Small Business Sector : Empirical 
Evidence from Metropolitan Toronto, Environment and Planning A. Vol.20, pp953-971. 
Maillat, D. (1995), Territorial Dynamic, Innovative Milieus and Regional Policy, 
Entrepreneurship & Regional Development. No.7. pp]57-165. 
Maillat, D. and Lecoq, B. (1992), New Technologies and the Transformation of Regional 
Structures in Europe: The Role of Milieu, Entrepreneurship & Regional Development. No.4, 
ppl-20. 
Mair, A. (1993), New Growth Poles? Just-in-time Manufacturing and Local Economic 
Development Strategy, Regional Studies. Vol.27 No.3, pp207-221. 
Malecki, E.J. (1995), Flexibility and Industrial Districts, Guest Editorial, Environment and 
Planning A. Vol.27, ppl 1-14. 
Malecki, E.J. (1990), New Firm Formation in the USA : Corporate Structure, Venture 
Capital and Local Environment, Entrepreneurship & Regional Development. No.2, pp247-
265. 
Malecki, E.J. and Veldhoen, M.E. (1993), Network Activities, Information and 
Competitiveness in Small Firms, Geografiska Annaler. 75B No.3, ppl3l-147. 
215 Malmberg, A. Solvell, O. and Zander, I. (1996), Spatial Clustering, Local Accumulation of 
Knowledge and Firm Competitiveness, Geografiska Annaler. Vol.78 (B) No.2, pp85-97. 
Mariti, P. and Smiley, R.H. (1983), Co-operative Agreements and the Organization of 
Industry, The Journal of Industrial Economics. Vol.XXXI No.4, pp437-45]. 
Marsh, P. (1996), A Small Invention That Acts Big, The Financial Times. May 14, pl4. 
Marsh, P. (1995), Challenge Everything, The Financial Times. Nov. 29, pl2. 
Marshall, A. (1890), Principles of Economics. MacMillan, London. 
Marshall, J.N. (1982), Linkages Between Manufacturing Industry and Business Services, 
Environment and Planning A. Vol. 14, pp 1523-1540. 
Marshall, J.N. Damesick, P. and Wood, P. (1987), Understanding the Location and Role of 
Producer Services in the U.K, Environment and Planning A. Vol.13, pp575-595. 
Martello, W.E. (1994), Developing Creative Business Insights; Serendipity and its Potential 
in Entrepreneurship, Entrepreneurship & Regional Development. No.6, pp239-258. 
Mamca, R.F. (1994), The Right Way to go Global, Harvard Business Review. March / April, 
pp135-145. 
Mason, C.M. (1991), Spatial Variations in Enterprise: The Geography of New Firm 
Formation, in Burrows, R. (ed). Deciphering the Enterprise Culture. Entrepreneurship. Petty 
Capitalism and the Restructuring of Britain. Routledge, London. 
Mason, C.M. (1985), The Geography of Successful Small Firms in the United Kingdom, 
Environment and Planning A. Vol. 17, ppl499-1513. 
Mason, C.M. Pinch, S.P. and Witt, S.J.G. (1991), Industrial Change in Southern England: A 
Case Study of the Electronics and Electrical Engineering Industry in the Southampton 
Region, Environment and Planning A. Vol.23, pp677-703. 
Massey, D. Quintas, P. and Wield, D. (1992), High-tech Fantasies: Science Parks in Society. 
Science and Space. Routledge, London. 
Mead, G. (1993), High-tech Glimpse of the Future, The Financial Times. Nov. 24, p4l. 
Metcalfe, J.S. (1994), Technology Policies and Small Firms, an Evolutionary Perspective, in 
Oakey, R. (ed), New Technology Based Firms in the 1990s. Paul Chapman Publishing, 
London. 
Miles, R.E. and Snow, C.C. (1986), Organisations : New Concepts for New Forms, 
California Management Review. Vol.XXVIII No.3, pp62-73. 
Milne, S. (1991), Small Firms, Industrial Reorganisation and Space : The Case of the UK ^ 
High Fidelity Audio Sector, Environment and Planning A. Vol.23, pp833-852. ^ 
Milne, S. (1989), New Forms of Manufacturing and their Spatial Implications. PhD 
Dissertation, The University of Cambridge. 
Mole, V. and Elliott, D. (1987), Enterprising Innovation. Francis Pinter (Publishing). 
London. 
216 Moore, B. and Segaghat, N. (1992), Factors Constraining the Growth of Small. High 
Technology Companies : A Case Study of the Cambrige Sub-region. Small Business 
Research Centre, University of Cambridge. 
Moore, I. (1993a), Government Finance for Innovation in Small Firms: The Impact of 
SMART, in Dodgson, M. and Rothwell, R. (eds). Small Firms and Innovation: The External 
Influences, Special Publication of the International Journal of Technology Management. 
ppl04-]18. 
Moore, I. (1993b), Government Technology Policy and Innovation in Small, High 
Technology Firms: Evidence from Biotechnology and Scientific Instruments in Atkin, R. 
Chell, E. and Mason, C. (eds). New Directions in Small Business Research. Avebury, 
Aldershot. 
Moore, I. and Garnsey, E. (1993), Funding for Innovation in Small Firms: The Role of 
Government. Research Policy. Vol.22, pp507-519. 
Moran, P. (1993), Development of Small Business Support Services in Atkin, R. Chell, E. 
and Mason, C. (eds), New Directions in Small Business Research. Avebury, Aldershot. 
Morgan, K. (1997), The Learning Region: Institutions, Innovation and Regional Renewal, 
Regional Studies. Vol.31 No.5, pp491-503. 
Morgan, K. (1991 a), Innovating-by-networking. New Models of Corporate and Regional 
Development. Papers in Planning Research 125, Department of City and Regional Planning, 
University of Wales College of Cardiff. 
Morgan, K. (1991b), Competition and Collaboration in Electronics: What are the Prospects 
for Britain? Environment and Planning A. pp 1459-1482. 
Morgan, K. and Sayer, A. (1988), A "Modem" Industry in a "Mature" Region ; The 
Remaking of Management-labour Relations, in Massey, D. and Allen, J. (eds), Uneven 
Redevelopment: Cities and Regions in Transition. Open University / Hodder and 
Stroughton, London. 
Morris, J. (1988), New Technologies, Flexible Work Practices and Regional Sociospatial 
Differentiation. Some Observations from the UK, Environment and Planning D. Vol.6 No.3, 
pp30l-319. 
Morris, J. and Imrie, R. (1992), Transforming Buyer-Supplier Relations. Macmillan, 
London. 
Mowery, D.C. and Rosenberg, N. (1982), The Influence of Market Demand upon 
Innovation: A Critical Review of Some Recent Empirical Studies, in Rosenberg, N. (ed). 
Inside the Black Box. Technology and Economics. Cambridge University Press, Cambridge. 
Murdoch, U. (1995), Actor Networks and the Evolution of Economic Forms: Combining 
Description and Explanation in Theories of Regulation, Flexible Specialisation and 
Networks, Environment and Planning A. Vol.27, pp731-757. 
Murray, F. (1987), Flexible Specialisation in the Third Italy, Capital and Class. 33, pp84-95. 
Newby, H. (1992), One Society, One Wissenschaft: a 21st Century Vision, Science and 
Public Policy. February, pp7-14. 
Norman, P. (1994), From Sand-dune to Science Park, The Financial Times. May. 26, p20. 
217 Oakey, R. (ed) (1994), New Technology Based Firms in the 1990s. Paul Chapman 
Publishing, London. 
Oakey, R. (1984), High Technology Small Firms. Francis Pinter (Publishing), London. 
Oakey, R. (1981), High Technology Industry and Industrial Location: The Instruments 
Industry Example, Gower, Aldershot. 
Oakey, R. Roth well, R. and Cooper, S. (1988), The Management of Innovation in Hi-Tech 
Small Firms. Frances Pinter, London. 
Oakey, R.P. Thwaites, A.T. and Nash, P.A. (1982), Technological Change and Regional 
Development : Some Evidence on Regional Variations in Product and Process Innovation, 
Environment and Planning A. Vol.14, pp 1073-1086. 
Ock Park, S. (1996), Networks and Embeddedness in the Dynamic Types of New Industrial 
Districts, Progress in Human Geography. Vol.20 No.4, pp476-493. 
OECD. (1993), Small and Medium Sized Enterprises : Technology and Competitiveness. 
OECD, Paris. 
O'FaiTell, P.N. (1993), The Performance of Business Service Firms in Peripheral Regions : 
An International Comparison Between Scotland and Nova Scotia, Environment and 
Planning A. Vol.25, pp 1627-1648. 
O'Farrell, P.N. (1990), Small Manufacturing Firm Competitiveness and Performance : An 
Analysis of Matched Pairs in Nova Scotia and New England, Journal of Small Business and 
Entrepreneurship. Vol.8 No. 1, pp 15-40. 
O'Farrell, P.N. and Hitchens, D.M.W.N. (1992), The Competitiveness of Business Service 
Firms; A Matched Comparison Between Scotland and the South-East of England, Regional 
Studies. Vol.26 No.6, pp5l9-533. 
O'Farrell, P.N. and Hitchens, D.M. (1990a), Producer Services and Regional Development: 
Key Conceptual Issues of Taxonomy and Quality Measurement, Regional Studies. Vol.24, 
No.2, pp 163-171. 
O'Farrell, P.N. and Hitchens, D.M.W.N. (1990b), Producer Services and Regional 
Development: A Review of Some Major Conceptual, Policy and Research Issues, 
Environment and Planning A. Vol.22, ppl 141-1154. 
O'Farrell, P.N. and Hitchens, D.M.W.N. (1989), The Competitiveness and Performance of 
Small Manufacturing Firms ; An Analysis of Matched Pairs in Scotland and England, 
Environment and Planning A. Vol.21, pp 1241-1263. 
Ohmae, K. (1989), The Global Logic of Strategic Alliances, Harvard Business Review. 
March / April, ppl43-154. 
Oliver, N. and Wilkinson, B. (1992), The Japanization of British industry : New 
Developments in the 1990s. Blackwell, Oxford. 
Oosterhaven, J. (1996), Dutch Regional Policy gets Spatial, Regional Studies. Vol.30 No.5, 
pp527-532. 
Opie. A. (1993). Getting Europe Back to Work, Employment Gazette. December. pp540-
541. 
218 Owens, P.L. (1986), Social Survey Methods in Geographical Teaching, Journal of 
Geography. Vol.85 No.2, pp57-61. 
Painter, J. (1992), The Culture of Competition, Public Policy and Administration. Vol.7 
No. 1, pp58-68. 
Peck, J.A. and Tickell, A. (1992), Local Modes of Social Regulation? Regulation Theory. 
Thatcherism and Uneven Development. Spatial Policy Analysis Working Paper 14. 
Perry, M. and Goldfinch, S. (1996), Business Networks Outside an Industrial District, 
Tiidschrift voor Economische en Sociale Geografie. Vol.87 No.3, pp222-236. 
Phelps, N. (1994a), Functional and Linkage Change in the Electronics Industry in South 
Wales and South East England. Department of City and Regional Planning, University of 
Wales College of Cardiff. 
Phelps, N. (1994b), Collaborative Inter-firm Linkages and the Formation of Centralised 
Networks : Evidence from the Electronics and Related Industries. Department of City and 
Regional Planning, University of Wales College of Cardiff. 
Phelps, N. (1993), Branch Plants and the Evolving Spatial Division of Labour: A Study of 
Material Linkage Change in the Northern Region of England, Regional Studies. Vol.27 
No.2, pp87-IOI. 
Phelps, N. (1992), From Local Economic Dependence to Local Economic Development? 
The Case of the Scottish Electronics Industry. Papers in Planning Research 136, Department 
of City and Regional Planning, University of Wales College of Cardiff. 
Pinch, S.P. (1997), Worlds of Welfare. Routledge, London. 
Pinch, S.P. Mason, C.M. and Witt, S.J.G. (1991), Flexible Employment Strategies in British 
Industiy, Evidence from the UK "Sunbelt", Regional Studies. Vol.25 No.3, pp207-218. 
Pinch, S.P. Mason, C.M. and Witt, S.J.G. (1989), Labour Flexibility and Industrial 
Restructuring in the UK "Sunbelt": The Case of Southampton, Transactions Institute of 
British Geographers (NS). Vol. 14, pp418-434. 
Piore, M.J. and Sabel, C.F. (1984), The Second Industrial Divide. Basic Books, New York. 
Porter, M.E. (1990), The Competitive Advantage of Nations. Macmillan, London. 
Porter, M.E. (1985), Competitive Advantage. Free Press, New York. 
Porter, M.E. and Fuller, M.B. (1986), Coalitions and Global Strategy, in Porter, M.E. (ed), 
Competition in Global Industries. Harvard Business School Press, Boston. 
Pratten, C. (1991), The Competitiveness of Small Firms. Cambridge University Press, 
Cambridge. 
Pyke, F. and Sengenberger, W. (eds) (1992), Industrial Districts and Local Economic 
Regeneration. International Institute for Labour Studies, Geneva. 
Quere, M. (1989), The Provence-Alpes-Cote d'Azur High Technology Road : A 
Technopolis Network? Entrepreneurship & Regional Development. No. 1, ppl55-166. 
Quinn, J.B. and Hilmer, F.G. (1994), Strategic Outsourcing, Sloan Management Review. 
Summer, pp43-55. 
219 Rainnie, A. (1993), The Reorganisation of Large Firm Subcontracting : Myth and Reality, 
Captal and Class. 49, pp53-75. 
Read, L. (1995), The Financing of Small Businesses: A Comparative Study of Male and 
Female Business Owners. PhD Dissertation, The University of Southampton. 
Redhead, D. (1996), Breaking Out of the Box, Design. Winter, pp34-37. 
Rosa, P. Birley, S. Cannon, T. and O'Neill, K. (1989), The Role and Contribution of Small 
Business Research. Avebury, Aldershot. 
Rothwell, R. (1994a), Industrial Innovation: Success, Strategy, Trends, in Dodgson, M. and 
Rothwell, R. (eds), The Handbook of Industrial Innovation. Edward Elgar, Aldershot. 
Rothwell, R. (1994b), The Changing Nature of the Innovation Process: Implications for 
SMEs, in Oakey, R. (ed), New Technology-Based Firms in the 1990s. Paul Chapman 
Publishing, London. 
Rothwell, R. (1992), Successful Industrial Innovation: Critical Factors for the 1990s, R&D 
Management. Vol.22 No.3, pp22l-239. 
Rothwell, R. (1991), External Networking and Innovation in Small and Medium Sized 
Manufacturing Firms in Europe, Technovation. Vol. 11 No.2, pp93-l 12. 
Rothwell, R. (1989), SMFs, Inter-firm Relationships and Technological Change, 
Entrepreneurship & Regional Development. No.I, pp275-291. 
Rothwell, R. (1984), The Role of Small Firms in the Emergence of New Technologies, 
Omega. Vol.12 No.I, pp 19-29. 
Rothwell, R. and Dodgson, M. (1994), Innovation and Size of Firm in Rothwell, R. and 
Dodgson, M. (eds). The Handbook of Industrial Innovation. Edward Elgar, Aldershot. 
Rothwell, R. and Dodgson, M. (1993), Technology Based SMEs: Their Role in Industrial 
and Economic Change in Dodgson, M. and Rothwell, R. (eds). International Journal of 
Technology Management Special Publication on Small Firms and Innovation. 
Rothwell, R. Freeman, C. Horsley, A. Jervis, V.T.P. Robertson, A.B. and Townsend, J. 
(1974), SAPPHO Updated - Project SAPPHO Phase II, Research Policy. No.3, pp258-291. 
Saget, F. (1992), The Impact of Economic Globalization on Small Business : Learning to 
Form Alliances. Paper presented on Small Business in the Global Economy. 
Sako, M. (1994), Supplier Relationships and Innovation, in Dodgson, M. and Rothwell, R. 
(eds). The Handbook of Industrial Innovation. Edward Elgar, Aldershot. 
Saxenian, A. (1994), Silicon Valley versus Route 128, Inc. February, pp25-26. 
Saxenian, A. (1990), Regional Networks and the Resurgence of Silicon Valley, California 
Management Review. Vol.33, pp89-l 12. 
Saxenian, A. (1988), The Cheshire Cat's Grin, Innovation and Regional Development in 
England, Technology Review. Feb/Mar, pp67-75. 
Schmidt, A. (1992), German SMEs as Industrial Subcontractors in the Context of Globalised 
Markets. Paper given at the Conference on Small Business in the Global Economy. 
220 Schoenberger, E. (1994), Corporate Strategy and Corporate Strategists : Power, Identity and 
Knowledge Within the Firm, Environment and Planning A. Vol.26, pp435-451. 
Schoenberger, E. (1992), Self Criticism and Self Awareness in Research: A Reply to Linda 
McDowell, Professional Geographer. Vol.44 No.2, pp2l5-218. 
Schoenberger, E. (1991), The Coiporate Interview as a Research Method in Economic 
Geography, Professional Geographer. Vol.43 No.2, pp 180-189. 
Scott, A.J. (1996), Economic Decline and Regeneration in a Regional Manufacturing 
Complex, Southern California's Household Furniture Industry, Entrepreneurship & Regional 
Development. No.8, pp75-98. 
Scott, A.J. (1993), Technopolis. University of California Press, Berkeley. 
Scott, A.J. (1990). The Technopoles of Southern California, Environment and Planning A. 
Vol.22, pp 1575-1605. 
Scott, A.J. (1988), Flexible Production Systems and Regional Development: The Rise of 
New Industrial Spaces in North America and Western Europe, International Journal of 
Urban and Regional Research. Vol.12 No.2, ppl71-l85. 
Scott, A.J. and Storper, M. (1992), Regional Development Reconsidered, in Ernste, H. and 
Meier, V. (eds), Regional Development and Contemporary Industrial Response. Belhaven , 
London. 
Shaw, B. (1994), User-supplier Links and Innovation, in Dodgson, M. and Rothwell, R. 
(eds). The Handbook of Industrial Innovation. Edward El gar, Aldershot. 
Silver, A.D. (1993), Strategic Partnering. McGraw-Hill, New York. 
Simmie, J. (ed), (1996), Innovation. Networks and Learning Regions. Jessica Kingsley, 
London. 
Sj0holt, P. (1994), The Role of Producer Services in Industrial and Regional Development: 
The Nordic Case, European Urban and Regional Studies. Vol. 1 No.2, pp 115-129. 
Slatter, S. (1992), Gambling on Growth : How to Manage the Small. High-tech Finn. John 
Wiley and Son, Chichester. 
Smallbone, D. North, D. and Leigh, R. (1993), Support for Mature SMEs: Developing a 
Policy Agenda in Chittenden, F. Robertson, M. and Watkins, D. (eds), Small Firms. 
Recession and Recovery. Paul Chapman Publishing, London. 
Smith, C. (1989), Flexible Specialisation, Automation and Mass Production, Work. 
Employment and Society. Vol.3 No.2, pp203-220. 
Stan worth, J. and Gray, C. (eds) (1991), Bolton 20 Years On: The Small Finn in the 1990s. 
Nat West / Paul Chapman Publishing, London. 
Sternberg, R. (1996), Technology Policies and the Growth of Regions; Evidence from Four 
Countries, Small Business Economics. Vol.8, pp75-86. 
Storey, D.J. (1994), Understanding the Small Business Sector. Routledge, London. 
Storper, M. (1995), The Resurgence of Regional Economies, Ten Years Later: The Region 
as the Nexus of Untraded Interdependencies, European Urban and Regional Studies. Vol.2 
No.3, ppl91-221. 
221 Storper, M. (1993), Regional Worlds of Production : Learning and Innovation in the 
Technology Districts of France, Italy and the USA, Regional Studies. Vol.27 No.5, pp433-
455. 
Storper, M. and Harrison, B. (1991), Flexibility, Hierarchy and Regional Development: The 
Changing Stmcture of Industrial Production Systems and their Forms of Governance in the 
1990s, Research Policy. Vol.20, pp407-422. 
Storper, M. and Scott, A.J. (1990), Work organisation and local labour markets in an era of 
flexible production. International Labour Review. Vol.129 No.5, pp573-591. 
Storper, M. and Scott, A.J. (1989), The Geographical Foundations and Social Regulation of 
Flexible Production Complexes in Wolch, J. and Dear, M. (eds). The Power of Geography; 
How Territory Shapes Social Life. Frances Pinter, London. 
Subramanian, A. and Nilakanta, S. (1996), Organisational Innovativeness: Exploring the 
Relationships Between Organisational Determinants of Innovation, Types of Innovations 
and Measures of Organisational Performance, Omega. Vol.24 No.6, pp631-647. 
Sudjic, D. (1996), Sound Principles, Glasgow Review of Architecture and Design. No.], 
Autumn/Winter. 
Sundbo, J. (1991), Strategic Paradigms as a Frame of Explanation of Innovations: A 
Theoietical Analysis, Entrepreneurship & Regional Development. No.3, pp 159-173. 
Sweeney, G.P. (1987), Innovation. Entrepreneurs and Regional development. Frances Pinter, 
London. 
Taylor, R. (1994), Reconciling Commitment and Flexibility, The Financial Times. Jun. 1, 
pl5. 
Terazono, E. (1994), Japanese Companies Squeeze their White Collar Workers, The 
Financial Times. May. 23, pl2. 
The Economist. (1997), Why Too Many Mergers Miss The Mark, Jan 4, pp59-60. 
The Economist. (1996a), How The Japanese Manage, Jan 13, p67. 
The Economist. (1996b), Sowing A High-tech Crop, May 4, pp25-26. 
The Economist, (1996c), Tubular Belles, An Old Lesson From Hi-fi, May 4, p85. 
The Economist. (1996d), America's New Subcontractors (make it up), Jan 27, pp66-67. 
The Economist. (1995a), The Mittelstand Meets The Grim Reaper, Dec 16, pp77-78. 
The Economist. (1995b), Producer Power, Mar. 4, p98. 
The Economist. (1991), Miscalculating : Germany's Machine-tool Industry, Nov. 16, pp 131 -
132. 
The Financial Times. (1994a), Editorial, A Manifesto For Business, May. 25, p23. 
The Financial Times. (1994b), Competitiveness : The White Paper, May.25, plO. 
Thirlwall, A.P. (1982), Deindustrialisation in the United Kingdom, Llovds Bank Review. 
pp22-37. 
222 Thwaites, A. and Wynarczyk, P. (1996), The Economic Performance of Innovative Small 
Firms in the South East Region and Elsewhere in the UK, Regional Studies. Vol.30 No.2, 
ppl35-149. 
Tighe, C. (1996), Constructive Criticism, The Financial Times. Apr. 16, pl4. 
Tomkins, R. (1994), Low Tech, High Yield, The Financial Times. Mar. 11, p 11. 
Towner, S.J. (1994), Four Ways to Accelerate New Product Development, Long Range 
Planning. Vol.27 No.2, pp57-65. 
Townroe, P. and Martin, R. (1992), Regional Development in the 1990s. Jessica Kingsley 
and The Regional Studies Association, London. 
Trigilia, C. (1992), Italian Industrial Districts, Neither Myth nor Interlude, in Fyke, F. and 
Sengenberger. W. (eds), Industrial Districts and Local Economic Regeneration. International 
Institute for Labour Studies, Geneva. 
Turok, I. (1993), The Growth of an Indigenous Electronics Industry: Scottish Printed Circuit 
Boards, Environment & Planning A. Vol.25, ppl789-1813. 
Vaessen, P. and Wever, E. (1993), Spatial Responsiveness of Small Firms, Tiidschrift voor 
Economische en Sociale Geografie. Vol.6 No.2, ppl 19-131. 
Vatne, E. (1995), Local Resource Mobilisation and Internationalisation Strategies in Small 
and Medium Sized Enterprises, Environment and Planning A. Vol.27, pp63-80. 
Vatne, E. (1993), Local Resource Mobilization and Internationalization Strategies in Small 
and Medium Sized Enterprises. Norwegian School of Economics and Business 
Administration, Bergen, Norway. 
Vatne, E. and Eskelinen, H. (1993), Resources or Barriers for Exporting? The Significance 
of Local Networks for Nordic Small and Medium Sized Enterprises. Paper presented at 1993 
Conference of the IGU Commission on the Organisation of Industrial Space. 
Vatne, E. Christensen, P.R. Eskelinen, H. Forsstrom, B. and Lindmark, L. (1990), Firms in 
Network: Concepts. Spatial Impacts and Policy Implications. N£erings0konomisk Institutt, 
Bergen. 
Vollmann, T. Cordon, C. and Raabe, H. (1995), Supply Chain Management, The Financial 
Times. Mastering Management Part 8. Dec. 15. ppl3-14. 
Von Hippell, E. (1988), The Sources of Innovation. Oxford University Press, New York. 
Von Hippell, E. (1987), Co-operation Between Rivals, Informal Know-how Trading, 
Research Policv. Vol.16, pp291-302. 
Wagstyl. S. (1996a), Innovation Zealots A Cut Above The Rest, The Financial Times. Apr. 
22, p8. 
Wagstyl, S. (1996b), A Winning Way With Glass, The Financial Times. May 21, p 16. 
Waller, D. (1993), When Daimler Is III, The Financial Times. Oct. 25, p 18. 
Watson, P. (1996), It's Innovation, Stupid, The Financial Times. Mar. 22, pl4. 
What Hi-Fi? (1996), New Technology Heralds Flat Loudspeakers, November, p39. 
223 Wilkinson, F. and Yon, J. (1992), Competition and Co-operation : Towards an 
Understanding of Industrial Districts. Small Business Research Centre, University of 
Cambridge. 
Williams, F. (1996), Reforms Keep US At Top Of League, The Financial Times. May 28, 
p5. 
Williams, K. Cutler, T. Williams, J. and Haslam, C. (1987), The End of Mass Production? 
Economy and Society. Vol. 16 No.3, pp405-439. 
Williamson, O. (1985), The Economic Institutions of Capitalism. The Free Press, New York. 
Williamson, O. (1975), Markets and Hierarchies. The Free Press, New York. 
Wissema, J.G. and Euser, L. (1991), Successful Innovation Through Inter-company 
Networks, Long Range Planning. Vol.24 No.6, pp33-39. 
Womack, J.P. and Jones, D.T. (1994), From Lean Production to the Lean Enterprise, 
Harvard Business Review. March / April, pp93-103. 
Wood, P. (1991), Flexible Accumulation and the Rise of Business Services, Transactions 
Institute of British Geographers (^NS). Vol. 16, ppl60-l72. 
Yoshino, M.Y. and Rangan, U.S. (1995), Strategic Alliances. Harvard Business School 
Press, Boston. 
Young, S. (1988), Manufacturing Under Pressure, Management Today. July, ppI03-7. 
Zeigler, D.J. Brunn, S.D. and Johnson, J.H. (1996), Focusing on Hurricane Andrew Through 
the Eyes of the Victims, Area. Vol.28 No.2, pp 124-129. 
Zeitlin, J. (1992), Industrial Districts and Local Economic Regeneration : Overview and 
Comment, in Pyke, F. and Sengenberger, W. (eds). Industrial Districts and Local Economic 
Regeneration. International Institute for Labour Studies, Geneva. 
224 Major customers in each product market (final users, intermediaries, other firms) 
Q3. Have any of these changed significantly in the last 3 years? 
Q4. If YES. how and why have they changed? 
Range of products 
% production exported 
Major export market 
Source of competition in each product market 
Major customers in each product market 
227 Q8. Please assess the importance of the following factors for the competitive position of 
your firm by using the scale below. 
1. Not a source of competitive advantage 2. A minor source of competitive advantage 
3. An important source of competitive advantage 4. A major source of competitive 
advantage 5. Crucial source of competitive advantage 
Price of products 
Quality of products 
Range of products 
Customer service 
Responsiveness to customer needs 
Cost of production 
Design of products 
Technological sophistication 
Other 
229 Q6. Was this product based on new technology? 
Q7. If YES, was it proprietary technology? 
Q8. If YES, did you patent this technology? 
Q9. If NO, what was the source of this technology? 
* QIO. Please indicate the importance of the following factors in the introduction of the 
product using the scale below. 
1. Not important 2. Slightly important 3. Important 4. Very important 5. 
Crucial 
Meet requirements of existing customers 
Need to exploit new market sectors 
Need to exploit new geographical markets 




231 Q1 j. What problems did you face in introducing this product and how were they solved? 
Attitude constraints (shareholders, management, workforce) 
Resource constraints (technological expertise, finance, distribution, exports) 
Manufacturing process constraints (capacity, equipment, workforce skills) 
Market and customer constraints (customer acceptance, geographical constraints) 
232 Q3. What problems did you face in collaborating with these other firms? 
234 Q6. What problems did you face in collaborating with these institutions? 
236 Q9. What problems did you encounter in using these business service firms? 
238 Q12. What problems did you face when using these public sector agencies? 
240 Q4. Do you think that collaboration / co-operation in whatever form, is becoming 
increasingly necessary in this sector and in industry generally in order to innovate and keep 
pace with technological change? 
Q5. What help could government (local and national) give to enable you to innovate more 
effectively? 
244 Very much hnked to the above point was the fact that firms were able to innovate as a result 
of learning by using, improving and producing hi-fi equipment. These activities all 
contribute to the stock of "tacit" knowledge within each firm which was important in 
enabling them to develop new products. For example, one large loudspeaker manufacturer 
has much experience in the development of loudspeaker products. Consequently it has been 
able to develop a revolutionary new type of flat loudspeaker by drawing upon the expertise 
and accumulated knowledge of individuals within the firm. 
Figure 2 The importance of various market-related factors for innovation 
Market success factors 
KEY TO MARKET SUCCESS FACTORS: (I) New market sectors; (2) Counter competition; (3) Financial 
return; (4) Export potential. 
(3) Thirdly, attention to market needs was discovered to be important in successful 
innovation. In this study 35 firms noted that meeting market demands was very important in 
the development of their latest product and figure 2 shows that the development of new 
market sectors, export potential and potential financial returns were important motivations 
for innovation. 
Thus, firms were developing products to cater for the development of new market sectors 
such as the home cinema market (including both loudspeaker and amplifier products) and the 
market for digital electronic products associated with the development of the CD. 
Furthermore, whether products embodied radical or incremental technological advances, 
market factors were important. This finding supports the results of other studies which 
250 suggest that the attention to market demand is important in contributing to successful 
product innovation. 
(4) Fourthly, top management support for innovation was a feature of hi-fi firms. 
' This support was evident in the importance attached to R&D. For example, almost 10% 
of the employees of firm 15 (a large loudspeaker manufacturer) were employed in R&D 
and these staff were located away from the main factory in order to encourage 
innovation. 
' The support for innovation was also evident through the acceptance on the part of top 
management of the risks of innovation. For example, Urms 28 (a small loudspeaker 
manufacturer) and 37 (a large loudspeaker producer) had both introduced products which 
had not been as successful as the company had hoped. However, this had not prevented 
these firms from developing other products. Indeed, the interviewees noted that the risk 
of failure was inherent to the innovation process and that they had learnt from the failure 
of these products. 
(5) The formal organisation of innovation within the firm was the fifth factor associated 
with successful innovation. 
' The use of product development teams amongst the larger Orms in the sector (those 
employing 51 people or more) was seen as important in enabling these firms to innovate 
more quickly and hence reduce lead-times. 
' For smaller firms there appeared to be less need to organise in this way because they 
were inherently more flexible. In particular innovation tended to be the responsibility of 
one or two people and consequently internal communication was quick and easy 
anyway. 
Similarly it tended to be the larger and more successful firms which had invested in 
CAD systems. This allowed these firms to reduce product development time and this was 
seen as being crucial given the need to introduce products on a more frequent basis. 
However, whilst the formal organisation of innovation was important in contributing to 
successful innovation, this was not the decisive factor in innovation success. Rather, 
factors such as the technological capabilities of the firm and the engineers therein; top 
management support for innovation and the meeting of market needs were the most 
important factors in accounting for successful innovation in the UK hi-fi sector. 
251 If firms were developing products for new market sectors they would also collaborate 
with dealers and distributors. For example, firm 26 (a large manufacturer of both 
electronics and loudspeaker products) had developed a new home cinema product. This 
represented a move into a new market for this firm and so it sought advice from dealers 
and distributors so that the product had all the necessary features for a product of this 
type and at its price point. 
It has been suggested that the use of various types of business services can contribute to the 
competitiveness of firms. 
On the whole the use of such services was extremely limited amongst hi-fi firms. However, 
16 firms had employed the services of product design firms in the development of their 
latest products. 
Traditionally the attitude of many UK hi-fi firms has been that "if a product looks good then 
it must sound terrible" (Redhead 1996). This can in part be attributed to the way in which the 
industry has developed in the UK and the importance of hi-fi enthusiasts and key actors in 
this process. 
However, the attitude of UK firms to product design has begun to change due to 
• the increasing significance of Japanese competition and their attention to product design 
' the incremental nature of technological change within the hi-fi sector has meant that it is 
more difficult to obtain technological advantage and so more firms are beginning to 
differentiate their product offerings on the basis of their design. In the same way that hi-
fi firms were prepared to collaborate with specialists in plastics and metalworking 
technology, product design firms were recognised as being able to bring expertise to the 
innovation process which it would be difficult for hi-fi firms to develop in-house. 
Certain types of vertical collaborative agreements were important in the Innovation 
process. In most cases these involved linkages with suppliers and to a lesser extent 
users and product designers. Such linkages are important because they can speed up 
the development process and improve the quality of the finished product. 
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